BUILD YOUR OWN ROBOT: 
ADD REMOTE CONTROL 



S1.25 APRIL 1981 




niltl your own hi-fi noise reducer 
ne-IC programmable sound generator 
lorse decoders for SW listeners 






Selectric to computer interface 
Wireless telephones for home 
Small speakers with big bass 
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The next revolution 

in home entertainment 

is here. ..today. ..NOW! 
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EC1000andEC2000- 
two terrific soldering stations- 
feature up-to-the-minute electronic controls. 
Temperature is accurately calibrated, from 350° F to 850° F, 
in 10° steps. Unit responds automatically to soldering 
load variations. Maintains the temperature you select. 
LED read-out (EC2000 only) shows actual tip temperature to 4 
within 1°! Unbelievable? See your distributor. / 
Get an on-the-job demonstration, fji 

Now! 
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RCA kicks in 
a *10 discount on the Sidekick. 



The RCA Sidekick. It's the rugged, large-capacity case 
for carrying the RCA Parts you need most for in-home 
TV servicing. 

Now — for a limited time only — you can get your RCA 
Sidekick at a special $10 discount from participating RCA 
Parts Distributors. 

Only the Sidekick offers you these useful features: 

• Space for 164 RCA standardized parts boxes. 

• Five pull-out drawers including storage bin for tools, 
manuals and drop cioth, 

• No-spill lock feature that keeps drawers in place. 

• Rugged ABS plastic construction, riveted for extra 
strength and durability. 

The RCA Sidekick makes in-home TV servicing faster 
and easier because it "organizes" your inventory and 
eliminates the need for separate kits for different TV 
chassis. Take this coupon to your participating RCA 
Parts Distributor today. You'!! get $10 off the price 
Df the sensational RCA Sidekick. 



[~This coupon worth $10 

toward purchase of one RCA 1 F6200 
Sidekick Carrying Case. 
Deafer Present this coupon to a partici- 
pating RCA Parts Distributor for $10 
discount credit toward purchase ol one 
RCA Sidekick Case. Offer not valid 
where prohibited Limit: One $10 
discount per customer, [Offer expires 5/31/81.) 

Distributor See separate instructions and Itmtlations lor honor- 
ing this discount coupon. 
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Special Products Division 



Now, a mini-scope with the features 
most wanted by field engineers! 



B&K-PRECISION' S new Model 
1420 is a good example of what can 
materialize when a company listens well. 
This new 15MHz dual-trace mini-scope 
was designed by B&K-PRECISION 
engineers from a clean sheet of paper 
to respond to the special needs of field 
engineers ... a mini- scope with 
lab-scope features. 

So small in size (4.5"x8.5"xI2"), 
the 1420 easily fits into a standard 
attache case with plenty of additional 
storage room for a DMM, tools and ac- 
cessories. For use in any environment, 
the 1420 can be powered from an AC 
tine, 10 to 16VDC or an optional internal 
battery pack. Unlike some competitive 
mini-scopes, adding a battery pack will 
not add to the size of the slim 1420. 

The rugged 1420 features dual-trace 
operation and an honest 15MHz re- 
sponse. In addition, its smooth roll-off 
provides useful response to 20MHz. 



An efficient rectangular CRT displays 
waveforms with high brightness for 
good readability under all field service 
conditions. 

Too many field- service mini- scopes 
sacrifice features and performance for 
compact size, handicapping the field 
engineer. The new generation 1420 has 
overcome these problems. In spite of its 
small size, the 1420 has eighteen sweep 




ranges that span from 1 /LtS/div. to 0.5S/ 
div. in a 1-2-5 sequence; variable be- 
tween ranges. Sweep magnification is 
X10, extending the maximum sweep 
rate to lOOnS/div. For use with computer 
terminals or video circuits, a video sync 
separator is built in. For added ease of 
use, automatic selection of chop and 
alternate sweep modes is provided, as 
is front-panel X-Y operation. 

The new 1420 mini-scope comes 
complete with two 10:l/probes and is 
available now from your local B&K- 
PRECISION distributor. Available 
options include carrying case and 
probe pouch. 

To receive a free 16-page color 
brochure describing the 1420 and 
the complete B&K-PRECISION 
oscilloscope line, call toll-free, 

(800) 621-4627 

(312) 889-9087 in Illinois. 



6460 W. Cortland Street • Chicago, IL 60635 • 312/889-9087 

International Sales, 6460 W. Cortland Slreet, Chicago, IL 60635 • Canadian Sales, Atlas Electronics, Ontario 
CIRCLE 54 ON FREE INFORMATION CARD 
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Learn what you can expect from the first generation of video- 
disc players. Cheater H, Lawrence 

52 COMPUTCR-SELECnwC INTERFACE 

An easy way to use an IBM Setectric terminal/printer for out- 
put from your computer. E.G. Brooner 

65 UNICORN- 1 ROBOT 

Finishing up the conversion to radio control, 
James A Gupton, Jr. 
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Buitd this and "expand" your listening pleasure. 
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A nationwide home-electronics service network. 
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Heath Modal VF-7401 Scanning Transceiver 
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B4K Precision Mode) 1520 20-MHz Oscilloscope 
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Wilson WV-1A Four-Band Vertical Antenna 
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Drake R7 General Coverage Receiver 
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ON THE COVER 

Within a few months, three dif- 
ferent videodisc systems will 
be competing in the market- 
place. Each has its own ad- 
vantages...and drawbacks. Find 
out how the systems compare 
with one another beginning on 
page 47. 




INTERFACING AN IBM SELECTRIC mecha- 
nism to your computer doesn't have to be 
complicated. A four-tC solution begins on 
page 52. 




ELECTRONIC SERVICING la entering a new 
era. Discover how ■ small shop can provide 
the services of a large organization. Story 
starts on page 79. 
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VIDEO IN 1980 



AUTOFOCUS 
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A final surge in the last two months of the year pushed 1980 home- VCR sales to 804,663 units, 
up 69.3% from the 475,396 sold in 1979. Color-TV sales chalked up their second-best perfor- 
mance in history, totaling 10,162,276; that's less than 1% behind 1978's record 10,236,3 19. Even 
black-and-white sets shared in the upturn, turning in their best sales since 1973. 

Autofocus obviously is going to be the magic word for home color-video cameras this year, and 
the feature is expected to sweep the video business within the next 1 2 months. Three brands have 
already been announced and should be available by the time you read this. Probably the most 
interesting is a compact unit from Akai that weighs only about five pounds, yet includes a 
two-speed 6:1 power-zoom lens, automatic fade of both picture and sound, electronic viewfinder 
and a positive-negative reversal feature making it possible to make tapes from film negatives or 
produce special effects- With an f\. 3 lens, it requires only five foot-candles of light and is 
list-priced at $1,150. Hitachi's autofocus model, which lists at $1,000, also has all deluxe 
features, as does Toshiba's self-focuser at $1,395. 
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The first combination PCM digital audio recorder and VCR is Hitachi's VHS unit, scheduled 
for marketing late this year. It will be priced at about $3,000, about the same as previously 
introduced PCM converters that require the addition of a VCR. The lightest portable VCR that 
uses a standard cassette (VHS) is expected to be shown this May by RCA. The unit is made by 
Hitachi, and weighs less than 1 f pounds. It's the lightest we know about to date but Sony and 
Zenith will show Betas that may also break the 1 1 -pound barrier. 

Speaking of lightweight VCR's, Technicolor has introduced a one-hour mini-cassette for its 
seven-pound non-standard recorder (see Radio-Electronics, November 1980 issue). The previ- 
ous cassettes recorded for only 30 minutes. Technicolor also added a tuner-timer accessory (so 
that its little portable can record broadcast material) and a version of its recorder with a built-in 
7'/;-inch color TV set (total weight 21 pounds). Look for more stripped-down VCR's to be 
marketed at low prices to compete with videodiscs. Sanyo's 5695-list unit (which sells for as low 
as 5499 in some places) was first, followed by somewhat more expensive units from Magnavox, 
Panasonic, and Quasar. The Sanyo is a single-speed unit, while the latter three are three-speed 
recorders but lack such features as sound dubbing. 

"We can do anything better than you," said Hitachi, Sanyo, and Toshiba to RCA at the recent 
Consumer Electronics Show in Las Vegas. The three companies introduced their own versions of 
the RCA-developed CED player (all to be priced at the same $499.95 as RCA's), but all claimed 
their own to be more compact and generally better than the RCA brand. Both Hitachi and 
Sanyo have two-speed forward and reverse visual scan where RCA has a single speed. Toshiba 
has fingertip solenoid switches and says it soon will add motorized disc insertion and reject. 
Hitachi has a stereo-sound output jack on the back, to accommodate a black box as soon as RCA 
finalizes the parameters Tor its stereo soundtrack. All three newcomers have audio and video 
outputs, that RCA's player lacks. For technical details of the RCA system see the article in this 
issue. 

CES saw previews of more new video equipment. Fisher was the first to show a video 
component system in the United States (although Sony is selling one in Japan.) Fisher's unit 
contained modules with a 26-inch color monitor, another with a TV tuner and optional optical 
videodisc player and Beta VCR, with plenty of space for audio components. Two floor-standing 
speakers complete the ensemble. Sansui demonstrated its version of the Japanese- developed 
VHD disc system, but said that it might introduce the RCA-type CED here instead. Advent 
proclaimed it would have a Pioneer-made LaserVision optical videodisc player and a special 
Sony-built Beta VCR with Dolby noise reduction and stereo sound. Korea's Samsung and Gold 
Star both showed prototype optical disc players. Sharp showed a VHD player but word from 
Japan indicates it will market CED here. 

The same show saw some new projection-TV debuts. Advent demonstrated a one-piece system 
designed to overcome the problem of what to do with projection television when you're not 
watching it — the screen folds across the top of the projector to make a good-looking walnut- 
finish table. Fisher demonstrated a 46-inch rear-projection set, while Fisher's parent, Sanyo, 
showed a one-piece front-projection 50-inch unit. NEC entered the projection-TV market under 
its own name with a 60-inch one-piece unit using Novabeam tubes made in Japan under license 
from Kloss Video, Mitsubishi showed a high-brightness version of its single-piece set. 






DAVID LACHENBRUCH 

CONTRIBUTING EDITOR 






It's portable. It's affordable. 
Just plug it in. 






HOT VAC 



PORTABLE 

DESOL0ER1NG 
SYSTEM 

Self-Contairved Vacuum 



New HOT VAC desoldering 
system Model 4000. 

Features such as these make the Ungar HOT VAC 4000 the easiest, 
most cost-effective way to desolder. 

• It has a self contained vacuum source, so you don't need shop air. 

• It's light, compact, easy to carry. 

» You can use it anywhere there's an electrical plug-in outlet. 

• The biomechanically designed handle reduces fatigue, 
increases productivity. 

• The control switch is conveniently located on the handle. 

CALL TOLL FREE (800) 421-1538 

IN CALIFORNIA PHONE (213) 774-5950 

Division ol Eldon Industries, Inc., P.O. Box 6005. 
Compton, CA 90220 Phone: (213) 774-5950 
CIRCLE 48 ON FREE INFORMATION CARD 



Computers to work 
with light beams? 

Ohio State University reports progress 
on a computer that uses light beams to car- 
ry and process data. The project is being 
funded by NASA's Lewis Research Center, 
and involves scientists from Denver Univer- 
sity as well as Ohio State. 

The light computer will theoretically 
move information much faster than is pos- 
sible with present-day techology. But the 
new computer will not be able to dispense 
with IC's altogether— they will still have a 
place within its complex configurations. 

Latest predictions are that the new com- 
puter may be ready for mass production in 
about five years. 

New thermographic system 
has color video display 

An improved thermal imaging system ex- 
tends the capabilities of the Hughes Prob- 
eye infrared viewer to include a color video 
display of the heat picture being viewed. 

The thermograph, now familiar to many 
because of the heat pictures of ML St. Hel- 
ens published in many magazines, is a pho- 
tograph-like image of an object taken by 
heat waves instead of ifght. Thus the hot- 
test part of the picture shows up lightest (or 
darkest) and the shadings fall off (or get 



lighter) over the cooler portions of the 
object thermographed. 

In the new Hughes TIP- 1400, the video 
display is presented [n 16 colors, each indi- 
cating a particular temperature range. The 
system can also display an isothermal area 
{a region of uniform temperature) showing 
one temperature level only, while cancelling 
out all the others. 

The system Is designed for use in such 
applications as temperature monitoring in 
glass, metal and ceramic production, for 
heat checks on heavy machinery, and to 
help spot insulation leaks In heating and 
air-conditioning systems. 

Including a Probeye viewer, an image- 
conversion unit and the color video display, 
the Hughes TP- 1400 thermographic sys- 
tem sells "for under $30,000." 



Radar-gun accuracy 

Jon Svensson, of Normal. IL, found guilty 
of speeding on the evidence of a K-15 
radar gun, insists that had he been allowed 
to introduce expert witness he could have 
shown that a radar gun might give a wrong 
reading in the circumstances under which 
he was arrested. The judge ruled that the 
testimony would have been prejudicial to 
the jury because it was not relevant to the 
case. 




HUGHES TIP-14OT THERMAL VIDEO SYSTEM displays a color "heat picture" of the object being 
viewed, In 16 colors. Each color represents a temperature range. The "picture" can be zoomed up to 
four times original size, or one frame can be frozen and displayed for any desired length of time. 



The expert, Jay Schrelber, stated that 
because of the angle between Svensson's 
car and the police vehicle, the radar gun 
should have read a little less than 20 miles 
per hour for the 28-mph speed at which 
Svensson claimed he was traveling. But, 
said Schreiber, the gun does not read 
speeds of less than 20 mph, and the result 
was a double-bounce effect that caused 
the gun to read 39 miles per hour instead of 
a little more than 19. 

Even without the technical testimony, the 
jury deliberated three hours before reach- 
ing a verdict of guilty. 

New echo canceller eases 
satellite communications 

Echo, or reflection due to impedance 
mismatch on wire lines, has long been a 
problem in telecommunications. Now, with 
the great distances of satellite communica- 
tions, it becomes a tricky problem in radio 
transmission. 

The echo problem has been attacked 
with echo suppressors — sophisticated 
electronic switches that compare the sig- 
nals in the two directions of a transmission, 
decide which is the main signal, then place 
a high loss in the path of the reflected one. 
Unfortunately, when simultaneous conver- 
sion is involved, speech is often blocked or 
"chopped," annoying the listener or even 
damaging intelligibility. 

The new echo canceller— developed by 
RCA American Communications in cooper- 
ation with COMSAT and others— inserts a 
reverse replica of the original echo signal 
into the circuit instead of a loss, thus effec- 
tively annihilating the echo while allowing 
the speech to pass undisturbed. Results so 
far have been so successful that RCA 
Americom plans to install echo cancellers 
on all private line circuits as a matter of 
course. 

DuPont and Philips join 
in audio, video fields 

The DuPont Co. and N.V. Philips have 
announced a joint venture in the manufac- 
ture and worldwide sale of magnetic tape 
and cassette products. The new product is 
called PD Magnetics, DuPont is bringing its 
experience in magnetic and chemical tech- 
nology, and Philips is contributing its skills 
In engineering and marketing consumer 
electronic and magnetic tape products to 
the new company. 

The parent companies believe that com- 
bining their skills and expertise will make 
PD Magnetics an organization that can 
become a leading supplier of audio and 
video products— a market that may reach 
$4 to $5 billion by 1985. 

Production of PD Magnetics tape prod- 
ucts is slated for early 1981 In Oosterhout, 
Netherlands, R-E 



'No one else 
gives you 
as many 
functions in 
a handheld 
DMM. 

Now you can 
move up to 
Fluke.'* 



We've got great news for people 
who've Ixtm hading out for a high 
quality, high [jerformaiure DMM at a 
moderate price: Fluke's new nine- 
function model I.) HIM is now available 
at select electronics supply stores. 

With a suggested list price of only 
$££} and features vou won't find in any 
other handheld DMM, the D'flH is an 
exceptional value. Here's why. 

l-ogic level and continuity 
testing: A real time-saver for 
troubleshooting passive circuits in pebs, 
cables, relay panels and the like. Toe 
DH(H has a switch-selectable audible 
Irjne and visual symbols to indicate 
continuity or logic levels. 

Direct temperature readings in 
°C: Used with anv K-lype thermocouple, 



the D 801 delivers fully-compensated 
readings in °C from ■20°C to 
+ 12li r )°C, for checking heating and 
refrigeration systems. 

Peak hold feature captures 
transients: A short-term memory in 
the 13 804 captures and holds peak 
readings. 

And more: 0.1 r i liasic dc accuracy, 
conductance. 2ti measurement ranges, 
battery, safety-designed test leads and a 
one year parts and labor warranty. A 
full [ine of accessories is also available _^ _ 
to extend the measurement capabilities WWHII Mie Wi 

of your dmm. leader in DB 

Ask your dealer about the NOW we*ve ( 

powerfuJ, versatile D804 and the rest of Qfig for yOU. 

Fluke's new Series D line of low-cost ™ 

digital multimeters. 



From the world 
leader in DMM's. 
Now we've designed 




"Suggested US. list price 
Kor technical dat;i circle no. 43 



If your dealer doesn't carry Series D 
Multimeters yet, call this number. We'll be 
happy to tell you who does. 1-800-426-9182 



Now NRI takes you inside 

the new TRS-80 Model III 

microcomputer to train you 

at home as the new breed 

of computer specialist! 




NRI teams up with Radio Shack 
advanced technology to teach you 
how to use, program, and service 
state-of-the-art microcomputers. 
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It's no longer enough to be 
just a programmer or a techni- 
cian. With microcomputers mov- 
ing into the fabric of our lives 
(over 200,000 of the TRS-80™ 
alone have been sold), interdis- 
ciplinary skills are demanded. 
And NRI can prepare you with 
the first course of its kind, 
covering the complete world 
of the microcomputer. 

Learn At Home in 
Your Spare Time 

With NRI training, the 
programmer gains practical 
knowledge of hardware, enab- 
ling him to design simpler, more 
effective programs. And, with ad- 
vanced programming skills, the 
technician can test and debug 
systems quickly and easily. 

Only NRI gives you both 
kinds of training with the con- 
venience of home study. No class- 
room pressures, no night school, 
no gasoline wasted. You learn at 
your convenience, at your own 
pace. Yet you're always backed 
by the NRI staff and your 
instructor, answering ques- 



tions, giving you guidance, and 
available for special help if you 
need it. 
You Explore the New 
TRS-80 Model III 
Inside and Out 
NRI training is hands-on 
training, with practical experi- 
ments and demonstrations as the 





Training includes new TRS-80 Model 111 microcom- 
puter, solid slate volt -ohm meter, digital frequency 
counter, and the NRI Discovery Lab with hundreds 
of tests and eiptriments. 

very foundation of your knowl- 
edge. You don't just program your 
computer, you go inside it,. . intro- 
duce and correct faults. . .watch 
how circuits interact. . . interface 
with other systems. . . gain a real 
insight into its nature. 

You also build essential test 
instruments like a solid state 
volt-ohm meter and CMOS digital 
frequency counter. You work with 
the exclusive NRI Discovery Lab, 
performing over 60 separate ex- 
periments in all. You learn how 
your troubleshooting tools work, 
and gain greater understanding 
of the information they give you. 
Advanced Technology 
Microcomputer Is 

Yours to Keep 

As part of your training, 
NRI sends you the new, state-of- 
the-art TRS-80 Model III micro- 
computer. This functional unit is 
complete with 65-key keyboard 
and 12" display in one desk-top 

(TRS-80 is a trademark of the Radio Shack division of Tandy Corp.) 



unit. It features built-in interface 
and commands for optional print- 
ers, housing for optional disc 
drives, and high-speed cassette 
loading. It's 4K RAM is internally 
expandable to 16K or 32K and its 
BASIC language is compatible 
with most Model I software. 

Along with volt-ohm meter, 
frequency counter, and NRI Dis- 
covery Lab, this latest concept 
in microcomputers is yours to 
learn with, yours to keep and 
use for your own personal 
programs, business use, and 
other applications. 

Send for Free 

Catalog... No 

Salesman Will Call 

Get all the details on this 
exciting course in NRI's free, 
100-page catalog. It shows all 




equipment, lesson outlines, and 
facts on other electronics courses 
such as Complete Communica- 
tions with CB, TV and Audio Ser- 
vicing, Digital Electronics, eleven 
different interest areas in all. 

Send today, no salesman 
will ever bother you. Keep up with 
the latest technology as you learn 
on the world's most popular com- 
puter. If postcard has been used, 
write to NRI Schools, 3939 Wis- 
consin Ave., Washington, D.C. 
20016. 

NRI Schools 

McGraw-Hill Continuing 
Education Center 
SiiVZ 3939 Wisconsin Ave. 
Iill II Washington, D.C. 20016 




> 



(£> 
00 



11 




B{&7CFX35%3 



] 



SATELLITES GO 
TO THE MOVIES 






MORE BIRDS: 



TELE- 
CONFERENCING 
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Hollywood movie studios, perhaps in a spinoff of their pay-TV satellite enthusiasm, are renewing 
their consideration of satellite technology to send movies directly into neighborhood theaters 
around the country. It may be years — or decades — before such a set-up could be established, and 
an executive of one of the top studios admitted that the current research is just "scratching the 
surface." Such a move to satellite delivery would have to be accompanied by the installation of 
giant-screen video projectors in theaters. Nonetheless, the escalating price of movie distribution 
makes such alternatives appealing; studios now spend SI million per film just to make prints, 
with the cost of freight raising that expense considerably. 

The idea of satellite feeds to movie theaters, of course, is not new. British theaters have 
experimented with such a system and several efforts have been launched here in the past. Those 
were mostly for special events, such as fights or concerts. Many experts predict that there will be 
an increasing use of satellite-to-theater technology for such activities. 

America's newest communications satellite lifted off on schedule in mid-November of 1980 — 
the first satellite in the advanced communications system being established by Satellite Business 
Systems. SBS-1, located at 106° west longitude, has 10 transponders and operates in the 14/12 
GHz band— and transmits all-digital data, voice, and video service. It is intended mainly to beam 
business communications (especially computer communications and private-line telephone calls) 
between branch offices of companies — but there will also be substantial video teleconferencing 
among the customers. The 550-kilogram satellite has a relatively high power output — 20 watts 
per transponder — and a net usable bandwidth of 43 MHz. In conjunction with SBS's time- 
division multiple access and demand-assignment techniques, each transponder wili relay up to 48 
million bits per second of information. SBS-1 is the first U.S. domestic satellite to use the 
Ku-band. The company (a partnership of IBM, Comsat General, and Aetna insurance) plans to 
launch its next satellites in April 1981 and November 1982. All the birds are built by Hughes 
Aircraft. 

In addition, Western Union has confirmed plans to build its Westar V satellite, scheduled for 
launch in August 1982. The advanced satellite — with more capacity and higher power than the 
current Westar birds — will be located at 75° west longitude. 

And the Canadian government will extend its use of Anik B for another 1 9 months. The 14/12 
GHz-capacity bird will now offer more education, health-care services, broadcasting (including 
DBS), and other services well into 1982. The DBS services on Anik B are run presently by TV 
Ontario from Toronto and by the Canadian Broadcasting Corp. and Canadian TV from British 
Columbia. 

The Russians have also launched a new satellite, "Stasionat 3," now orbiting at 85° east 
longitude. The bird, latest in the Raduga telecommunications satellite series, is believed to have 
about seven transponders, operating in both the 6/4 and 8/7 GHz bands. Although most of its 
services are telephone and business-related operations (including some military services, most 
likely), the bird also is said to transmit national TV programs to the nation's network of earth 
stations, which is called "Orbits." 

Satellite hobbyists may find themselves peeking in on more and more curious daytime 
events — and there's every indication that there's still more to come from the world of "talking 
heads" and sales charts. Officially it's called video teleconferencing, and it is attracting immense 
attention from business and government executives nationwide, who are finding it ever more 
difficult to afford the time and money to travel to meetings. Thanks to satellites, inexpensive 
downlinks, and other factors, it is becoming easier to hold meetings in various cities simulta- 
neously. People in far-flung locations can look in on the main proceedings via a video-satellite 
hookup. 

To help such people along, there are several organizations which coordinate teleconferences. 
Company names like VideoNet, VideoStar, Media Sense, and others will soon become familiar 
network names — as they put together the one-shot satellite networks for organizations which 
want to get together via satellite. Many hotel chains (especially Holiday Inns and Ramada Inns) 
are installing earth stations to pick up the video conferences. Thus people gather for luncheons 
and a meeting in the hotels' conference rooms to look in on sessions taking place elsewhere in the 
country. It should be noted, however, that many of the companies are becoming sensitive to 
outsiders peeking in on their meetings — so there is a move afoot to encode satellite signals, thus 
making it harder for unauthorized locations to pick up the sessions. 

GARY H. ARLEN 
CONTRIBUTING EDITOR 







The first personal computer 
far under $20tt 



The Sinclair ZX80. 
A complete computer- 
only $199.95 plus $5.00 shipping. 

Now, for just $199.95, youcangeta 
complete, powerful, full-function computer, 
matching or surpassing other personal 
computers costing several times more. 

It's the Sinclair ZX80. The computer that 
"Personal Computer Vvbrld" gave 5 stars 
for 'excellent value,' 

The ZX80 cuts away computer jargon 
and mystique. It takes you straight into 
BASIC, the most common, easy-to-use 
computer language. 

You simply take it out of the box, con- 
nect it to your TV, and turn it on. And if 
you want, you can use an ordinary cassette 
recorder to store programs. With the man- 
ual in your hand, you'll be running programs 
in an hour. Within a week, you'll be writing 
complex programs with confidence. 

All for under $200. 

Sophisticated design makes the 
ZX80 easy to learn, easy to use. 

We've packed the conventional computer 
onto fewer, more powerful LSI chips- 
including the Z80A microprocessor, the 
faster version of the famous Z80. This 
makes the ZX80 the world's first truly port- 
able computer (6V4" x SVz" x Vh" and a mere 
12 oz.). The ZX80 also features a touch 
sensitive, wipe-clean keyboard and a 
32-character by 24-Une display. 

Yet, with all this power, the ZX80 is easy 
to use, even for beginners. 




Your course in computing. 

The ZX80 comes complete with its own 
128-page guide to computing. The manual 
is perfect for both novice and expert. For 
every chapter of theory, there's a chapter 
of practice. So you learn by doing — not just 
by reading. It makes learning easy, exciting 
and enjoyable. 

You'll also receive a catalog packed with 
items that can make your ZX80 even more 
useful. Including 27 program cassettes, from 
games and home budgeting for just $6.95, 
to Sinclair's unique Computer Learning Lab 
(a workbook, six cassettes with 100 lessons, 
and two cassettes for storing programs). 

ZXSO's advanced design features. 

Sinclair's 4K integer BASIC has perfor- 
mance features you'd expect only on much 
larger and more expensive computers. 
■ Unique 'one touch' entry. Key words 

(RUN, PRINT, LIST, etc) have their 

own single-key entry to reduce typing 

and save memory space. 




■ Automatic 
error detection, 
A cursor identifies errors 
immediately to prevent entering 
programs with faults. 

■ Powerful text editing facilities. 

■ Also programmable in machine code. 

■ Excellent string handling capability— up 
to 26 string variables of any length. 

■ Graphics, with 22 standard symbols. 

■ Built-in random number generator for 
games and simulations. 

Sinclair's BASIC places no arbitrary re- 
strictions on you— with many other flexible 
features, such as variable names of any 
length. 

And the computer that can do so much 
for you now will do even more in the fu- 
ture. Options will include expansion of IK 
user memory to 16K, a plug-in 8K floating- 
point BASIC chip, applications software, 
and other peripherals. 

Order your ZX80 now! 

The ZX80 is available only by mail from 
Sinclair, a leading manufacturer of con- 
sumer electronics worldwide. 

To order by mail, use the coupon below. 
But for fastest delivery, order by phone 
and charge to your Master Charge or VISA 
The ZX80 is backed by a 10-day money- 
back guarantee, and a 90-day limited warranty 
which can be extended by 12 months under Sin- 
clair's extended service program for $25.00. 



Price includes TV and cassette connectors, 
AC adaptor, and 128-page manual. 

All you need to use your ZX80 is a standard TV 
(color or black and white). The 2X80 comes complete 
with connectors that easily hook up to the antenna 
terminals of your TV. Also included is a connector for 
a portable cassette recorder, if you choose to store 
programs. (You use an ordinary blank cassette.) 




The 2X80 is a family learning aid. Children 10 and 
above will quickly understand the principles of 
computing — and have fun learning. 

To order call toll free: 800-543-3000. 
In Ohio call: 800-582-1364. 
Ask for operator #508. 
Phones open 24 hours a day, 7 days a week. 




Sinclair Research Ltd., One Sinclair Plaza, 
Nashua, NH 03061. 



To: Sinclair Research LtrL, One Sinclair Plaza, Nashua, NH 0306L 

Please send me ZX80 personal computers) at $199.95 each (US dollars), plus S5 

shipping. (Your ZX80 may be tax deductible.) 

Send me Computer Learning Lab(s) at $49.95 each. 

Register me for extended service program(s) at $25.00 each. 

1 enclose a check/money order payable to Sinclair Research Ltd. for $ 

Name. 

Address . 

City 



. State . 



.Zip. 



-Age. 



Occupation 

Intended use of ZX80. . 

Have you ever used a computer? D Yes Q No Do you own another personal computer? D Yes D No 
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New Portable Digital Capacitance Meter 

MODEL 820 

• Measures capacitance 
Ifom Q . 1 pF to 1 Farad 

• Resolves to 0.1 pF 

■ 1 ranges [or accuracy 
and resolution 

* 4 digit easy-toread LEO 
display 

* Q.S% accuracy 

• Special lead insertion 

jacks or banana lacks 

* Fuse- protected 

■ Uses either rechargeable 

or disposable batteries 

Call For Our Price • Overrange indication 




Pfe 



DATA PRECISION 

Model 938 
0.1%, 3y2-Digit, LCD DIGITAL 
.CAPACITANCE 
METER 




* WIDE RANGING — Tram 199.9 pF fuB scale 

(0.1 pF resolution) up to 1999 jjF lull scale, in 
eighl ranges. ..virtual^ every capacitance you'll 
ever need lo measure. 

■ FAST AND EASY TO USE — Direcl reading, 
pushbutton ranges Jusl pfug in and read 

* EXCEHTONALLY ACCURATE — provides 
±0.1% basic accuracy. 

- TOUGH AND COMPACT — Quill to take rough 
usage without loss of caltoralion accuracy. Fits 
and gxs anywhere; takes very Irttte bench 
space; always handy for quick capacitance 
checkout, rnalching, calibration, and ■racking 

* PORTABLE — Paln>siaed, light-weight, operates 
up to approximately 200 hours on a single 9V 
akaline battery. 

* EASY READING — tag, clear, hgrvcontrast 
3^-dgit LCD cfepiey. a full 0,5' Hgh, readable 
anywhere. 

* yajJJE FUCKED — Ouistandmg measurement 

capability end dependability. Outperforms DC 
rjnr&ccnstant meters, and even bridges costing 
2 tosiimesas mjch. 

■ RELIABLE — warranleed lor 2 Ml years. 



IFLUKEI DIGITAL MULTIMETERS 





• Six functions 
dc voltage 

ac voltage 


• 3 Vi -digit resolution 

• 0.25% basic dc accura 


Model B022A: 

The Troubleshooter 


dc current 
ac current 
resistance 


• LCD display 

• Overload protection 


$139 


diode tesi 





Model 8020A 
The Analyst 



Model 8024 A: 
The Investigate 



V-151B 15 MHz Single Trace 
V-152B 15 MHz Dual Trace 
V-301B 30 MHz Single Trace 
V-302B 30 MHi Dual Trace 
V-550B 50 MHz Dual Trace. 
Dual Time Base 



HITACHI 



Call For 

Special Intro 

Price Offer 





• Seven functions 
dc vottage 
ac voltage 
dc current 
ac current 
resistance 

diode tee I 
conductance [MR) 

• 3'/j-digil resolution 
•0.1% basic dc accuracy 

* LCD display 

* Overload protection 

• Free case 

* Two year parts 

and labor warranty 



> Nine functions 
dc voltage 

ac voltage 
dC Currenl 
ac current 
resistance 
diode lest 
conductance f 1 /R) 
logic level and 

continuity detect 
temperature fK-type 

thermocouple) 



• Peak hold on voliage 
and current (unctions 

• Selectable audible 
indicator lor 
continuity 

or level detection 

• 3 '/a -digit resolution 

• 01 % basic dc accur 

• LCD display 

• Overload protection 



New Low Distortion Function Generator 



4€pbicisioh 



MODEL 3010 



New Sweep/Function Generator 

MODEL 3020 



SfCPMCIStON 




■ Generates sine, square and triangle 
waveforms 

* Variable amplitude and liiced TTL square- 

wave outputs 

* 0'. 1 Hz to 1 MHz In six ranges 

* Push .burton range and function selection 

* Typical sine wave distortion under Q.5% 
IromOUHzIo tQOkHz 

* Variable TX offset tor engineering 
applications 

* VCO external mpul for sweep-lrequency 
tests 




■ Four instruments m one 
package — sweep generator. June 
tLon generator, putse generator, 
tone -burst generator. 

• Covers O.Q2Hz-2MHi: 

■ 1000. 1 tuning range 

■ Low-distortion high-accuracy 
outputs 

■ Three-step attenuator plus 
vernier control 

• Internal linear and log sweeps 

■ Tone-burst output ts front-panel c 
externally programmable 
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Non-Linear Systems 



WESTON 



^JMc 



DATA PRECISION 



PORTABLE 
OSCILLOSCOPES 



BATTERY OPERATED 



Non-Linear Systems 




Call For Our Priest 



MS-21 5 



Single Trace 15MHz 
MS-230 




Dual Trace 15 MHz 



Dual Trace 30MHz 



THESE 1981 B&K OSCILLOSCOPES 

ARE IN STOCK AND AVAILABLE 

FOR IMMEDIATE DELIVERY 




+KPRECIS!OfV 



1479A Dual-Trace 

1477 Dual Trace 

1432 Dual-Trace 

1476 Dual-Trace 

1466 Single-Trace 

1405 Single-Trace 
1420 Dual-Trace 

CALL FOR OUR 
EARLY BIRD SPECIAL LOW PRICE 



30 MHz 

15 MHz 

15 MHz Portable 

10 MHz 

10 MHz 

5 MHz 
15 MHz Portable 



KEITH LEY 



Model 169 
BENCH/PORTABLE DMM 

• 3 1 / 2 Digit liquid crystal 

display 

• 0.25% basic accuracy 

• 26 Ranges 

$169.00 





WESTON 

The Roadrunner 
Model 6100 



• 5 Range audible signal- 
ing function 
• 0.5" LCD display 
• 6 Functions 
• 29 Ranges 



*s* 



Reg. $155.00 

SPECIAL 
$139.00 

includes free case 



80MHz Counter with Period Function 




Call For Out Price 



MODEL 1820 

■ 5 Hz to 60MHz reading guaranteed— 
1 00MHz typical 

■ Period measurements from 5Hz 
to 1MHz. 

* Period average, auto and manual 

positions 

■ One PPM resolution 

* Totalizes to 999999 plug overflow 

* Elapsed time measurements trom -01 
to 9999.99 seconds plus overflow 

* One-megohm input resistance 

* Bright .43' high LED readouts 



THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE 

800-223-0474 

54 WEST 45th STREET, NEW YORK, N,Y, 10036 212-687-2224 
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Non-Standard Standards 

There are two videodisc systems currently being sold, and a third 
system is not far behind. RCA and Magnavox/Pioneer are battling it 
out for acceptance in retail stores across the country, whiie JVC has 
not yet released their VHD system. Unfortunately, those three sys- 
tems are totally incompatible. You cannot play an RCA-format video- 
disc on a Magnavision player, and vice-versa. Likewise, a JVC VHD 
videodisc cannot be played on either of the other two players. The 
situation becomes worse when you realize that it is economically 
unfeasible to build a single player that would play all three video- 
disc formats. 

The battleground is not limited to just three manufacturers. Many 
corporate giants are lining up to sign licensing agreements to pro- 
duce one of the three players. The industry is bracing itself for an all- 
out war. It is a winner-take-all situation, with the big losers being 
consumers. 

It is not the first time that consumers have been faced with this 
kind of situation. Remember audio cassettes before the Philips 
audio cassette became the industry standard? There are several in- 
compatible audio-cassette formats, of varied shapes and sizes, that 
were being touted at retail stores. One of those formats would have 
rendered stereo recordings incompatible with monaural players. 
Eventually, those formats fell by the wayside in favor of the Philips 
cassette format. The manufacturers of those other formats lost 
money, but they knowingly took a risk and lost. What about all those 
consumers that purchased players and prerecorded software for 
those formats that ceased production? They were unknowingly 
pawns in a war and they lost, too. 

More recently, we had 4-channel sound. Here, so many different 
formats were brought to the marketplace that consumers threw their 
hands up and refused to purchase any of the systems. 4-channel 
sound died a sudden death. All the manufacturers tost that war; but 
before they did, many 4-channel hi-fi systems and prerecorded discs 
were sold. If you bought a 4-channei system, you also lost. You 
probably still have the system but cannot buy any new software. The 
competing systems only accelerated the decline into none. 

It is time that our industry matured. Behind the slick state-of-the- 
technology hardware there should be some thought for the future. 
No one benefits when the public is "conned" into buying equipment 
that may soon become worthless. Investing several hundreds of dol- 
lars in a videodisc system and discovering a year or so later that 
videodiscs were no longer being produced for that system could 
hurt. It would become a long-remembered loss to the consumer. It 
restricts the sale of new equipment: The consumer who isn't sure 
he's making the right choice, makes no choice and buys nothing. 

It would be of benefit to all, manufacturers and end users alike, if 
somewhere along the line, manufacturers could agree on a standard. 
We did it, eventually, for audio cassette tape. We did it, eventually, 
for FM stereo. We will do it, eventually, with videodisc systems. But 
most important of all, maybe the next time, we'll do it before the cus- 
tomer spends any more of his money on a loser. 
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Sabtronics. 

An entire range of low-cost, 

top-quality instruments. 




A. 2010A-$84.00* B. 2015A- $99.00*, C. 8610A-$99.00*, D. 5020A -$85.00* 
E. 8000B - $199.00**, F. 2035A - $79.00*, G. 2037A - $99.00* 



IN CANADA CONTACT: Kumar & Co., Mississauga, Ont Canada 



Sabtronics revolutionized the 
market with the first low-cost, 
high-performance Digital 
Multimeter. Now we have an entire 
range of outstanding instruments in 
a reasonable range of prices. In fact, 
nobody can beat us in our 
price/performance ratio. And we 
can seE at a low price for some very 
good reasons. Our engineers design 
high performance products to be 
built at a low cost. And we refuse to 
stick on high mark ups. Plus we 
make sure your price stays low by 
selling directly to you. Because we 
sell so many instruments, we don't 
have to charge a high price. 
Naturally, we also offer all the 
helpful accessories you might want. 
And all our products are under 
warranty for good quality and high 
performance. In addition, you get 
from us the same quality aftersale 
service as any high priced 
instrument manufacturer. With 
Sabtronics instruments available, 
there's no need for you to spend a lot 
of money to do highly accurate 
testing and measuring. 

2010A 3Vz Digit LED DMM 
2015A ZVi Digit LCD DMM 
8610A 600 MHz 8-Digit Frequeocy Counter 
8110A 100 MHz 8-Digit Frequency Counter 
502OA 0.2 to 200 KHz Function Generator 
8000B 1 GHz 9-Digit Frequency Counter 
8610B 600 MHz 9-Digit Frequency Counter 
2035A 3'A Digit LCD Handheld DMM 
203 7 A 3 'A Digit LCD Handheld DMM 

*price in kit form. Also available factory assembled, 

tested, and calibrated. Call us for prices. 
**price fully assembled, tested, and calibrated. 

Call us for more information: 

(813) 623-2631 

Making Performance Affordable 
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At 1 ;. yon get 
electronic* 




training 
from 
specialist «• 

If you're interested in learning' hour to fix air 
conditioning* service cars or install heating systems — 
talk to some other school. But if you're serious 
about electronics . . . even earning an Associate Degree , 
come to CIE —The Electronics Specialists. 



8 Jj^iW ^> ^ h >m '< o -i^m»v 

£E *—** Special Projects Director 

w Cleveland Institute of Electronics 
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My father always told me that 
there were certain advan- 
tages to putting all your eggs in one 
basket. "John, he said, "learn to 
do one Important thing better than 
anyone else, and you'll always be 
in demand." 

I believe he was right. Today is 
the age of specialization. And I 
think that's a very good thing. 

Consider doctors. You wouldn't 
expect your family doctor to perform 
open heart surgery or your dentist to 
set a broken bone, either. Would you? 

For these things, you'd want a 
specialist. And you'd trust him. Be- 
cause you'd know if he weren't any 
good, he'd be out of business. 

Why tmstyonr education 
and career future to 
anything less than a 
specialist? 

You shouldn't. And you certainly 
don't have to. 

FACT: CIE is the largest inde- 
pendent home study school in the 
world that specializes exclusively 
in electronics. 

We have to be good at it because 
we put all our eggs in one basket: 
electronics. If we hadn't done a good 
job, we'd have closed our doors 
long ago. 

Specialists aren't for 
everyone. 

I'll tell it to you straight. If you 
think electronics would make a nice 
hobby, check with other schools. 

But if you think you have the 
cool —and want the training it takes 
—to make sure that a sound blackout 
during a prime time TV show will be 
corrected in seconds —then answer 
this ad. You'll probably find CIE has 
a course that's just right for you! 

At CIE, we combine 
theory and practice. Tou 
learn the best of both. 

Learning electronics is a lot 
more than memorizing a laundry list 
of facts about circuits and transis- 
tors. Electronics is interesting be- 
cause it's based on some fairly recent 
scientific discoveries. It's built on 
ideas. So, look for a program that 
starts with ideas — and builds 
on them. 

That's what happens with CIE's 
Auto-Programmed® Lessons. Each 
lesson uses world-famous 
"programmed learning" methods to 
teach you important principles. You 
explore them master them com- 
pletely . . . before you start to 
apply them! 

But beyond theory, some of our 
courses come fully equipped with 
the electronics gear to actually let 
you perform hundreds of checking, 
testing and analyzing projects. 

In fact,dqicuding on the course 
you take, you'll do most of the basic 
things professionals do every day- 
even usca Digital Learning Laboratory 
lo apply the digital theory essential 
today to kcq) pace with electronics 
in the eighties. 



Plus there's a professional quality 
oscilloscope you build and use to 
"see" and "read" the characteristic 
waveform patterns of electronic 
equipment. 

Tou work with experi- 
enced specialists. 

When you send us a completed 
lesson, you can be sure it will be 
reviewed and graded by a trained 
electronics instructor, backed by a 
team of technical specialists. If you 
need specialized help, vou get it fast 
... in writing from the faculty spe- 
cialists best qualified to handle 
your question. 

People who have known 
us a long time, think of us 
as the "FCC License 
School." 

We don't mind. We have a fine 
record of preparing people to take , , , 
and pass . . . the ^government- 
administered FCC License exams. 
In fact, in continuing surveys nearly 
4 out of 5 of our graduates who take 




the exams get their Licenses. You 
may already know that an FCC 
License is needed for some careers 
in electronics— and it can be a 
valuable credential anytime. 

Associate Degree 

Now, CIE offers an Associate In 
Applied Science Degree in Electronics 
Engineering Technology. In fact, 
all or most of every CIE Career 
Course is directly creditable 
towards the Associate Degree. 

Find out more! Mail this 
card for your FREE 
CATALOG today! 

If the card is gone, cut out and 
mail the coupon. 

I'll send you a copy of CIE's 
FREE school catalog, along with a 
complete package of independent 
home study information. 

For your convenience, I'll try to 
arrange for a CIE representative to 
con tact you to answer any questions 
you may have. 

Remember, if you are serious 
about learning electronics ... or 
building upon your present skills, 
your best bet is to go with the elec- 
tronics specialists — CIE. Mail the 
card or coupon today or write CIE 
(and mention the name and date of 
this magazine ), 1 776 East 1 7th 
Street, Cleveland, Ohio 441 14. 



Pattern shown on oscilloscope screen is simulated. 



■ CIE 



Cleveland Institute of Electronics, Inc. 

1776 Ease 17th Street. Cleveland, Oh. a AAWA 



LJ TES . . . John, 1 want to learn from the specialists In electronics — CIE. 
Send mc my FREE CIE school catalog — including details about the Associate 
Decree program — plus my FREE package of home study information. 

Print Xumc 

Address 

City 

State 

Age 



.Apt. . 



^ip_ 



_Phone (area code) . 



Checkbox for (i. I. Bill Information: D Veteran 

Mail today! 



□ Active Duty 
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SAVE TIME AND MONEY! 

6100 ^ 

UNIVERSALE 
DESIGNER 

• Save on digital bread 
boarding 

• Easy transition from pro- 
totype lo wiring diagrams 

■ Aids digital circuit design 

Kit S49.95 
Assembled SS9.95 




SELF-TEACHING AID: 

6101 DIGITAL LOGIC COURSE $29.95 

■ Learn digital logic with 26 self teaching experiments. 



0101 SOLID STATE 

CLOCK/CALENDAR UNIT 

BIG 2W DISPLAY! I 



• 12/24 hour selectable 

• Alarm output 

K Kit $49.95 

Assembled S79.9S 

Oak Case S29.95 



Sitlitiction Guar&nteed on Alt Assembled 




FOR FAST DELIVERY CALL TOLL-FREE 

1-800-426-6254^ fl 



1 4905 N.E. 40TH. DEPT RE-4 
REDMOND. HA 98052 {206)863-9200 



PI EH* ruth me the lol lowing: 

DS100 UNIVERSAL DESIGNER KIT $49.95 

D 61 00 UNIVERSAL DESIGNER ASSEMBLED 59.95 

a 6101 DIGITAL LOGIC COUHSE 19.95 

□ 0101 CLOCK/CALENDAR KIT 49.95 

□ 0101 CLOCK/CALENDAH ASSEMBLED 73.95 
P OAK CASE 29,95 

ADD S3 00 PER ORDER POSTAGE 6 HANDLING 



5IGHATURE 



CIRCLE 26 ON FflEE INFORMATION CABD 



Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 



HOME 
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Earn Your 

DEGREE 

No commuting to class. Study at your 
own pace, while continuing your present 
job. Learn from easy-to-understand les- 
sons, with help from your home-study 
instructors whenever you need it. 

In the Grantham electronics program, 
you first earn your A.S.E.T. degree, and 
then your B.S.E.T. These degrees are ac- 
credited by the Accrediting Commission 
of the National Home Study Council. 

Our free bulletin gives full details of 
the home-study program, the degrees 
awarded, and the requirements for each 
degree. Write for Bulletin R-81. 
Grantham College of Engineering 
2500 So. LaCienega Blvd. 

Los Angeles, California 90034 




THE DIGITAL SLOT MACHINE 

I read the article, "Guild the Digital Slot 
Machine" by Fred Blechman and David 
McDonald in the January 1980 Radio-Elec- 
tronics with great interest. I built the circuit 
out of my junk-box parts, and it was, 
indeed, fun to play with — but the silence 
was deafening. I decided to add a sound 
system, and it may be of interest to any 
readers who constructed the circuit. 

There is no change in the original circuit, 
and with only three more IC's, a quaint 
sound system is produced. The WIN logic is 
the same up to pin 6 of IC12-d. The circuit 
around IC11 is modified and IC14, IC15, 
and IC16 are added to the original circuit. 



oscillators. When a roll is complete, the 
output of IC11-a is' high, producing one of 
the enables for gates IC14-a and IC14-b. 

When the output of WIN gate IC12-d is 
high, pin 6 is high, enabling gate IC14-a 
and inhibiting IC14-b. The WIN oscillator is 
gated through IC15-a, because LOSE gate 
IC14-b output is high. Gates IC15-a and 
ICIS-b drive LED1 and LED2, and turn 
them off and on at the WIN oscillator fre- 
quency. When LED2 is on, LED1 is off; and 
when LED1 is on, LED2 is off. Light from 
LED1 and LED2 illuminates phototransis- 
tors Q1 and Q2. The WIN logic also acti- 
vates LED3. During WIN, IC12-d is high and 
enables lC15-c; thus LED3 is driven at the 



— H^ 




FIG. 1 



The circuit is shown in Fig. 1. IC11-a 
serves the same function as in the original 
circuit: to inhibit the win or lose logic during 
roll. IC11-C and IC11-d form a WIN oscilla- 
tor and IC11-e and IC11-f form a LOSE 
oscillator. The LOSE oscillator is at a lower 
frequency and pulse than the WIN oscilla- 
tor. IC14 forms gates for the WIN or LOSE 



LOSE oscillator frequency. The off-and-on 
action of LED1 and LED2, plus the slower 
off-and-on action of LED3, produce four 
different tones at a rather rapid rate. 

During LOSE, IC1 2-d is low, activating 

IC14-b through IC15-d and inhibiting IC14- 

a. Thus, LED1 and LED2 are driven by 

continued on page 24 



Six professional scopes offer 
build- il-yourself savings 

Save up to 46% when you build it yourself. 

Only in the Heathkit Catalog will you find this selection of 
six professional oscilloscopes, each with its own special 
features and low price. Compare Heathkit prices with simi- 
lar assembled scopes and see how much you can save when 
you build it yourself. 



Heathkit 
Model 



Trace 



Sand- Regulated Low 

width Vertical Delay high Mu-melal kit 

MHz Sensitivity Lines voltage shielding price 



10-4235 


dual 


DC-35 


2mV/cmto 

10V/ cm 


yes 


yes 


lull 


$869.95 


10-4510 


dual 


DC-15 


ImV/cmto 
5V cm 


yes 


yes 


full 


$649.95 


IO-4550 


dual 


DC-10 


IQmWcm to 
20V/cm 


no 


yes 


lull 


$399.95 


10-4555 


single 


DC-10 


10mV7cmto 
20 V/ cm 


no 


yes 


lull 


$349.95 


10-4205 


dual 


DC-5 


10mV/cm 


no 


no 


partial 


$279.95 


10-4105 


single 


DC-5 


10mV/cm 


no 


no 


partial 


$199.95 



•Under full bandwidth 
Heathkit manuals make kitbuilding easy 

Easy-to-follow Heathkit assembly manuals 
take you step by step from unpacking to final 
plug -in. Anyone can do it. And when you 
build it yourself, you can service it yourself. 
Your manual becomes a handy service guide. 
Replacement parts are readily available from 
the Heath factory or from Heathkit Electronic Centers. And 
experienced service techs are just a phone call away to help 
you during building or servicing. 






FREE Catalog 




mi 



< 






Complete details on 
Heathkit Oscilloscopes 
and nearly 100 other 
Heath electronic kits for 
your home, work or 
pleasure are in the new 
Heathkit Catalog. Send 
for yours today or pick 
one up at your Heathkit 
Electronic Center. 



Heathkit 



Heathkit Products aie also sold and serviced at Heathkit Electronic 
Centers (units of Veritechnology Electronics Corporation) in majoi 
cities throughout the U.S. See your while pages. 
Heath Company, Dept. 020-766, Benton Harbor, MI 49022 
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BYTE.. Jor the Serious 
Microcomputer User. 
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Do you use a personal computer for business or pleas- 
ure? If so, join the over one-quarter million professionals, 
beginners, engineers, and business people who get the 
latest microcomputer information in BYTE. 

With a circulation of 1 70.000 and a total readership of 
320,000, BYTE is the world's largest computer magazine. 
Each month's issue brings you the latest about graphics, 
mass storage, personal data bases, word processing, 
speech synthesis, new integrated circuits, new software for 
engineering, business and fun, plus do-it-yourself projects of 
all kinds. 

And if you are in the market for hardware or software, 
our new expanded product review section gives you the un- 
biased facts. 

So, if you are serious about microcomputing, get 
serious about BYTE. 



EliTI 



Fill In and mail the coupon toddy. Read your 
first copy of BYTE, [f ii is everything you 
expected, honor our Invoice. H It isn't, just 
write "Cancer on the invoice and mail it back. 
You won't be billed and the first issue is yours 
at no charge. 



Mail coupon or 
call us toll-Free 

800-258-5485 



BYTE Subscription Dept. P.O. Box 590 Martinsville, NJ 08836 

Please enter my subscription for; 

□ One year $ 1 9 (1 2 issues) □ Two years $34 □ Three years $49 



D Check enclosed entitles me to 13 issues for price of 12 (North America only) 
□ Bill Visa □ Bill Master Charge □ Bill me (North America only) 



Cdrd Mumber 



I: spiral ton 



Signature 



Name Iplease print* 



Addn 



City State.'Provinc&Counir> Code 

Foreign Rates JTq expedite service, please remit in I 5 KundsJ 

D Cauda or Mexico D One year $2 [ M2 issues) D Two years $3$ C Three years 55a 

G !_■■-■■■:.- one year i air delivered) 1 $43 

C AH other cou nines, one year '.surface deliveredf $35 Air deliver} ^adable on recjuesi 

I ■■■» ■« i^" ^" ^" i^" ^" ^" ^" ^" ^" mmm i^bm wmm bbb bbh bbh «bbi bbh *bMi bbbi aval bbbi ■*■■ i 
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continued from page 22 



IC15-a and IC15-b, and turn off and on at 
the LOSE oscillator frequency. During 
LOSE, LED3 is not lit. The low-frequency, 
low-puised rate of turning LED1 and LED2 
off and on produces a "Humrnmm Phttt, 
Hummmm Phttt" sound. 
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PAS HEP LINES 
ARE FRONT CAMEL 
FIG. 2 



LED 2. , 



A dual 555 IC (IC 16} is the sound-system 
oscillator, and the frequencies are con- 
trolled by Illumination of the phototransis- 
tors Q1 and Q2. The dark resistance is 
higher than the light resistance, and the 
changing resistance produces the various 
sounds. Many different sounds may be 
obtained by moving the position of LED1 
and LED2 around the phototransistors. 
Place LED3 so that it is an equal distance 
from phototransistors Q1 and Q2. Place 
Q1, Q2, LED1, LED2, and LED3 near the 
front panel and drill a hole in that front pan- 
el near LED3. Label the hole YOU WIN, 
which is flashed when the WIN logic is high. 
Shield LED1 and LED2 to prevent their Illu- 
mination getting through the YOU WIN hole 
during LOSE, Figure 2 shows the sug- 
gested placement for the phototransistor 
and lamp. 

GEORGE C. GOODER 
APOS.F. 96224 

HISTORY OF TELEVISION 

The article, "History of Television," In the 
June 1980 issue brought back many mem- 
ories. 

In 1950, the June 11th issue of "La 
Patrie" (a Montreal newspaper) devoted 
their whole front page (and a long continua- 
tion inside} to a writeup on my success in 
receiving TV pictures from stations In the 
USA (see the August 1950 Radio-Electron- 
ics). 

Six years later (1956), I was able to 
receive good color pictures using my old 
630TS (build from a kit), a color wheel, and 
an NTSC decoder. I was even obtaining a 
60-inch picture using a Norelco projector, 
1949-1950 vintage. That coior-TV receiver 
and projector are still in working condition, 
though seldom used. 

Keep up your good magazine. I especially 
enjoy reading Jack Darr's "Service Clinic" 
every month. 
MAURICE DUBREUIL 
Lavattrie, Quebec 

REVERSED LED 

I noticed an error in the schematic of the 
circuit shown In the "New Ideas!" depart- 
ment in the January 1981 issue. The "water 
needed" LED ("W") is reversed. 
STEVEN M. CASH 
Houston, TX R-E 



Light-torque rotary switches 
make the LM-3.5 A DMM as 
easy to operate as it is to carry. 




LM-3.5A at a glance. 


DC Vote 


1 to 1,000, 4 ranges 


ACVoSti 


1 to 750, 4 ranges 


KUohnu 


1 Lo 10000, S ranges 


AC/ DC Current 


1 mA io 1A 4 ranges 


Foiarirf Sdcctlon 


Automatic 


Scadota 


0.3" Red LED 


Sta 


1.9" Hx 2.7" Wi4.0"D 


Weight 


9.2 oz {batteries installed) 


Power 


3 type AA rechargeable 
Nicad batteries and charger 


Price 


S165.85 



On a benchtop or a belt, over a shoulder or in a tool kit, the LM 3.SA. DMM, and its LCD counterpart, 
the LM-350, are ready to go when you are. 



Convenience, That's the key to Non- 
linear Systems' best-selling LM-3.5A 
A high-performance, eompetitivelY- 
priced. all-purpose mini DMM. Conven- 
ience from light-torque rotary switches. 
So operation's a cinch. Convenience 
from bold, bright LEDs. For instant, 
accurate, numeric answers. Unlike 
some competitive meters, the LM-3.5A 
features both vertical and horizontal 
readings. And an optional leather carry- 
ing case with belt loops and shoulder 
strap assures hands-free operation. 

At 9.2 oz„ the LM-3.5A is portability 
at its best. There's more. The LM-3.5A 
is a 3V Z -digit DMM. Features 2,000 
counts per range— 100% over-ranging. 
Result? Increased accuracy and reso- 
lution between readings of 999-2,000. 
It also reduces the amount of range 
shifting when measuring near 1,000. 

Trouble shooters swear by &■ Repair- 
men find the LM-3.5A works wonders 
on tvs, business machines, even cam- 
eras. Checks all quiescent AC and DC 
voltage values. Spots current drains. 
Measures the resistance of suspect 
components. Quickly and precisely 

Other DM Ms to match yo«r needs. 

The LM-3.5A is just one in a full series 
of 3 to 4-digit DMMs. If you need LCD 
convenience for measurements out- 
doors, we market the LM-350, among 
others. You don't pay for true RMS 
capabilities you don't need. But if you 
do need true RMS readings, Non-Linear 
Systems can oblige. 



FM-7. The bantam frequency meter. 

Portability teams with performance in 
the FM-7. The smallest, 7-digit, 60- 
MHz .battery or AC line- operated instru- 
ment available. 



LT-3 Digital Temp Meter. Featuring 
0.1° resolution and high accuracy, the 
3V2-digit, 2,000 count full scale LT-3 is 
indispensable for home or industry. 
Checks everything from thermostats to 
appliances, Even monitors critical 
operations like photop recessing and 
electroplating. 

The LT-3 can be supplied with any 
of eight thermistor and RTD temp 
sensors to read ranges of 0-1 00° C, 
32- 199.9° F, or 0-199° C or F. 

Work outdoors? Then the LT-31 
(LCD format) is the ticket. 




Operator convenience is the key to our line of frequency and temperature meters, too. Pictured left to 
right, SC-5 pre scaler, FM-7 frequency meter; LED format LT-3 digital temp meter, and its LCD cousin, 
the LT-31. Top, I he MLB-1 digital logic probe. 



Hobbyists, radio and tv studios, 
phone companies and the military all 
depend on the versatile FM-7. Whether 
the job calls for calibrating fixed, vari- 
able frequency or voltage-controlled 
oscillators, checking flowmeters, high- 
speed photocell counters, or setting 
the IF or heterodyne frequency in com- 
munications equipment, the FM-7 is a 
standout performer. 

SC-5 Prescaler. Top range booster. 

This 512-MHz, battery or AC line-oper- 
ated prescaler was developed to extend 
the frequency range of the FM-7 from 
60 to 512 MHz. Adapts to most other 
frequency meters, too. 



Get the word on as. We offer a full 
lineup of convenient, competitively- 
priced products. From DMMs, fre- 
quency and temp meters to miniscopes 
and DPMs. 

For further technical information or 
the names of your nearest distributors, 
contact Non-Linear Systems Inc., 
533 Stevens Ave.. Solana Beach, CA 
92705. Telephone (714) 755-1134. 
TWX 910-322-1132. 



Non-Linear Systems, Inc. 

Specialists in the 
science of staying ahead. 

© 1981 Non-Linear Sysiems, Inc. 
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Keithley Model 130 DMM 




CIRCLE 101 ON FREE INFORMATION CARD 



PERHAPS THE HANDIEST PIECE OF TEST EQUIP- 

mem introduced in recent times is the digital 
multimeter. A few years ago they were bulky 
and expensive, but now you can own a hand- 
held unit for a fraction of what those early 
units cost. 
One of the slickest portable DMM's to have 



hit the marketplace is the model 130 manufac- 
tured by Keithley Instruments, Inc., 2877 S 
Aurora Rd., Cleveland, Ohio 44139. When 
one considers such factors as accuracy, porta- 
bility, and ease of operation, any money spent 
on the model 130 will be returned with interest 
in a very short time. Housed in an attractive, 
but rugged plastic case, the unit measures 
7.1X3.1X1.5 inches and weighs 10 ounces. 
An 0.6-inch high, 3'/Vdigit, LCD readout is 
used for long batlery life. 

In use, the model 130 can be held in one 
hand conveniently, with the range selection 
and function switches rotated by the thumb. 
Five standard banana jacks are used for the 
test-lead connections to the from panel. Those 
are the common, the mA, and the volts/ohms, 
jacks. The remaining two jacks are used for the 
10-amp current range and are connected di- 
rectly to an internal 0.01 -ohm resistor, across 
which the voltage drop is measured by the cir- 
cuitry and displayed on the LCD readout. The 
use of standard jacks allows your existing test 
leads, and /or any special test setups you may 
already have in your shop, to be used with the 
model 130. 

According to the instructions provided with 



the test model, it is anticipated that battery life 
will be about 1 00 hours with a standard 9-volt 
carbon-zinc battery, or 200 hours with an alka- 
line battery. There is a low-battery indicator 
that will appear when 90% of the battery life 
has been expended. The battery is accessible 
through a small slide-out panel on the rear of 
the cabinet. A similar compartment at the rear 
provides access to a two-amp fuse that protects 
the current ranges. The fuse can be tested from 
the front panel. 

With all test equipment, it is advisable that 
the owner read the operating instructions 
before use. The manual provided with the 
model ISO is thorough though small. The dis- 
assembly instructions contain an exploded 
view of the three major sections of the unit. 
The manual also contains a pictorial of the 
printed-circuit board with all parts identified 
by their reference number, Ihe schematic dia- 
gram, calibration procedures, specifications, 
and a list of available accessories. 

DC voltage is measured on five ranges from 

200 mV to 1,000 volts full-scale. Resolution 

varies from 100 jrV to I voll depending upon 

the range in use with an accuracy of ±0.5% of 

continued on page 32 




o 

z 
O 

rr 

HI 

_l 
111 
i 

O 
□ 
< 
CE 

26 



Portable Oscilloscopes 



^ 



15 MHz Triggered Miniscope Model MS-15 
15 MHz Dual Trace Triggered Miniscope 

Model MS-215 

30 MHz Dual Trace Triggered Miniscope 

Model MS- 230 




New Touch/Test 20 Multimeter 






QB 
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A portable/bench-type meter than tests and measures 10 
electrical parameters, 20 functions & 45 ranges. 

MEASURES: 

■ AC and DC Voltage ■ AC and DC 
Current ■ Resistance ■ Temperature, 
°C & °F ■ Conductance ■ Capacitance 

■ Performs diode/transistor 
and continuity tests 



FEATURES 

■ Touch selection and control of 
functions, ranges and power. ■ Large 
(0.55" high) LED readout. ■ In-circuit 
test capabilities. ■ Size: 2.9" H x 6.4" 
W x 7.5" D. ■ Weighs less than 3 lbs. 



§ 



Order with Confidence and get the Fordham Advanta ge! 

Call for TAI . _____ 
gurprices TOLL FREE 

(800)645-9518 




mNV Slate call (516) 752-0050 



855 Conklm St Farmingdale. N.Y, 11735 



■ Master Charge 
» BankAmericard 

■ VISA* COO 

■ Money Order 
| ■ Check 

COD's extra 
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D4 SYSTEM 
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OF RECORD CARE 



NEW D4 FLUID 

Inherently more active against record contamination. 

Inherently safe for record vinyl. Preferentially 

absorptive formula carries all contamination off the record. 

NEW D4 FABRIC 

Unique directional fibers preferentially remove fluid 
and contamination. D4 fabric results in dearly better 
cleaning, better drying and ultimately residue-free surfaces. 

UNMATCHED VALUE 

The Discwasher D4 System is enhanced by the durability 
and aesthetics of the hand-finished walnut handle. 
Included in the D4 System are the DC-1 Pad Cleaner and 

new instructions. 



discwasher 

PRODUCTS TO CARE FOR YOUR MUSIC 

Discwasher, Inc., 1407 N, Providence Rd., Columbia, MO 65201 
CIRCLE S3 ON FREE INFORMATION CARD 
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GO WITH McGRAW- 

Join the Electronics and Control Engineers' 
club that saves you BIG money on the 
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ELECTRONICS DESIGNERS' HAND- 
BOOK. Edited by L. J. Giacolerto. 2nd Ed. 
2,344 pp., 7,686 illus. Now doubled in size and 
wilh 90% of its material new, this famous classic 

(first edition by Landee, Davis, Albrecht) has 
been thoroughly revised and updated to give 
you not only the how and the why of all your 
design work but also the how much of every 
design step you take I 
231/494 Puh. Pr., $$2.50 Club Pr., $41.50 

STANDARD HANDBOOK FOR ELEC- 
TRICAL ENGINEERS, 11/e. By D. G. Fink 
and H W. Beaty. 443 pp., 1,414 illus. A giant in 
every sense of the word, today's most widely 
used source of electrical engineering informa- 
tion and data serves you as no other single 
work available anywhere when you need de- 
tailed, accurate, timely, and reliable facts and 
how-to on the generation, transmission, dis- 
tribution, control, conversion, and application 
of electric power. 
209/74X Pub. Pr.,S54.50 Club Pr, S41.95 



BE SURE TO CONSIDER THESE IMPORTANT TITLES AS WELL: 



DIGITAL FILTERS. By A Antoraou 
011/171 Pub. Pr., $29.95 Club Pr., $21.95 



MICROCOMPUTER INTERFACING. By K Artwick 
789/436 P u b . Pr. $ 2 1 . 95 ClubPr. ,$16.95 

ELECTRONICS DICTIONARY, Aim. By J Markus. 
404/313 Pub. Pr.. S24.50 Club Pr.. $19.50 

SEMICONDUCTOR DEVICES AND INTEGRAT. 
ED ELECTRONICS. By A. G Milrmr, 
789/497 Pub.Pr, $26.50 ClubPr.. S20.95 

ENGINEERING MATHEMATICS HANDBOOK, 

31: By J. J. Tuma. 

654/298 Pub. Pr., S24.9S Club Pr., S1 9.95 



RADIO HANDBOOK, 21/O.By W. Orr. 
772/630 Pub. Pr., S21.50 Club Pr.. $1 6.60 

TRANSFORMER AND INDUCTOR DESIGN 

HANDBOOK, By W T. McLyman. 

786/755 Pu b . P r. . S 35 . 00 ClubPr.,$26.50 

CRYSTAL OSCILLATOR DESIGN AND TEMPER- 
ATURE COMPENSATION. By M. E. Frerking 
784/973 Pub. Pr.. $18.95 Club Pr., S14.95 

NATIONAL ELECTRICAL CODE HANDBOOK, 

16/0. By J F. McPartland 

456/909 Pub. Pr., $21.50 Club Pr., $16.50 

TRANSISTOR CIRCUIT APPROXIMATIONS, 

3/*. By A. P. Malvino 

398/7BX Pub. Pr, $17.25 Club Pr., S12.95 
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PHASELOCK TECHNIQUES. By F. M 
Gardner, 2nd Ed., 2S5 pp.. illus. This edition of 
the standard working reference shows you nol 
only better methods of analysis and better pro- 
cedures for deciding on loop parameters, but 
also the circuits and the results. 
582029-3 Pub. Pr.. $21.50 Club Pr.. $16.95 

INTRODUCTION TO THE THEORY AND 
DESIGN OF ACTIVE FILTERS. By L. P 

Huelsman and P. E. Allen, 430 pp., illus. Once 
you add active filter design to your repertory of 
specialties, you'll possess a skill that's In great 
demand today. Here's one of the best texts we 
know on the theory, design, application, and 
evaluation of modern active filters and Ihe vari- 
ous techniques used loday. 
306/543 Pub. Pr., (26.56 Club Pr., $21.50 

HANDBOOK OF OPERATIONAL 
AMPLIFIER CIRCUIT DESIGN. By D F 

Slout. Edited by M. Kaufman. 434 pp., 223 
illus. Compact, concise, highly concentrated. 
and containing a storehouse of information, 
this one-stop volume will help you solve any op 
amp circuit problem! 
617/97X Pun. Pr„ $31.56 Club Pr„ $23.50 

ELECTRONIC DISPLAYS. By E G. Bylan- 
der. Texas Instruments Incorporated, 172 pp., 

illus. The book describes current electronic 
displays by family types, discussing all as- 
pects of their operation, application, and cir- 
cuit requirements. You cover photometry and 
contrast enhancement, together with the fun- 
damentals of such critical components as 
mounts and drives, interface requirements, 
and other necessary engineering information. 
095/108 Put). Pr., $24.56 Club Pr.. $1B.5D 

BIT-SLICE MICROPROCESSOR 
DESIGN. By J. Mick and J. Brick. 320 pp.. 230 
illus. All in one place — the crucial information 
you've been needing about the 2900 family of 
Pit-slice microprocessor components! A 
remarkable "first." this book designs right 
before your eyes not just one, but two complete 
1 6-bit machines! 
417/614 Pub. Pr., $18.56 CM pr. Si.! 50 

ELECTRONIC FILTER DESIGN HAND- 
BOOK. By A. B. Williams. 576 pp., 408 illus. 
The book is organized so that you can start 
from practically any set of requirements and 
follow a sequence of clearly outlined steps and 
design filters ranging from simple networks to 
very complex configurations. Each design 
technique is illustrated with step-by-step 
examples and is accompanied by a wealth of 
applicable schematics, graphs, and tables ot 
normalized numerical values. 
764/308 Pub. Pr., $32.56 Club Pr., 525.50 

MODERN ELECTRONIC CIRCUITS 
REFERENCE MANUAL. By J. Markus, 
1,264 pp., 3,666 circuit diagrams. This 103- 
chapter guide means you can speed up the 
production of new electronic devices with ease 
and thereby lower your production costs. 
Complete with values of components and sug- 
gestions for revisions, plus the original source 
of each circuit in case you want additional per- 
formance or construction details. 
404/461 Pub. Pr., $44.50 Club Pr., $34.50 

DIGITAL HARDWARE DESIGN By J. B. 

Peatman. 428 pp.. over 400 illus. Taking you 
beyond the microcomputer, this guide re- 
examines traditional techniques and focuses 
maintainability as a key goal, on the design of 
circuitry too fast for the microcomputer alone, 
and on designing for usefulness. It covers ev- 
erything from algorithmic state machines to 
separately clocked circuits— with scores of 
examples. 
491/321 Pub. Pr., $26.95 Club Pr., $20.66 



IILL'S EXPERIENCE! 

look Club — McGraw- Mill's long-established 
port ant new books of all publishers! 
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HANDBOOK OF ELECTRONICS CAL- 
CULATIONS FOR ENGINEERS AND 
TECHNICIANS. Edited by M, Kaufman and 
A. H. Seidman. 653 pp., 725 ///us. This first 
comprehensive tool of its kind includes hun- 
dreds of worked-out problems in analog and 
digital circuits. Includes more than 700 dia- 
grams, curves, tables, and graphs. 
333/920 Pub. Pr.. S27.50 Club Pr . $21.00 

MICROCOMPUTER-BASED DESIGN By 

J. B. Peatman. Expanded 4th printing, 604 
pp.. over 400 photos and other illustrations Do 
all your best day-to-day designs, as well as 
your supercreative and special designs, 
around the new microcomputers and the spe- 
cific "how-to" help you get here! 
4SV380 Pub. Pr, S29.95 Club Pr., $22.50 

MICROELECTRONICS 

Digital and Analog Circuits and 

Systems By J. Millman. 80 1 pp.. 7O0 illus. 
This giant book takes you step by step from a 
qualitative knowledge of a semi-conductor, to 
an understanding of the operation of devices, 
and finally, to an appreciation of how these are 
combined to form micro-electronic chips. 
423727X Pub, Pr„ $29,95 Club Pr, $23.50 

ELECTRONIC COMMUNICATION. By 

Robert L, Shrader. 4th Ed., 801 pp.. 870 illus. 
This thoroughly updated edition offers all the 
theory and fundamentals you need to prepare 
yourself tor the FCC commercial and amateur 
grade license examinations — and pass them 
the first time! 
571/503 Pub. Pr„ $21.95 Club Pr„ $16,95 

ELECTRONICS ENGINEERING FOR 
PROFESSIONAL ENGINEERS' EXAM- 
INATIONS. By Charles R. Ha'er. 336 pp.. 

illus. Actually two books in one — a Quick prep- 
aration manual to help you pass your P.E. 
exams on the first try and a rich source of prac- 
tical electronics engineering information and 
know-how. 
254/303 Pub. Pr.. $19.50 Club Pr., $15.59 



INTRODUCTION TO RADAR SYSTEMS, 
2/e. By M. I Skolnik, 698 pp., 244 illus. This 
new edition of a widely used text on radar from 
the systems engineer's point Of view brings 
you full discussions of the many major 
changes that have occurred in the field re- 
cently. 
579/091 Pub, Pr, J34.95 Club Pr, $27.95 

MICROPROCESSORS/MICROCOM- 
PUTERS/SYSTEM DESIGN. By Texas 
Instruments Learning Center and the Engineer- 
ing Staff of Texas Instruments Inc. 634 pp., 
illus., outsized 7Vm 10V* format. This practical. 
authoritative guide details the versatile, proved- 
tn-action methods and technical features of the 
9900 minicomputer architecture that can be 
employed to create outstanding products and 
systems. 
637/58X Pub, Pr„ $24,50 Club Pr., $19.50 

ELECTRONICS ENGINEER'S HAND- 
BOOK. Editor-in-Chief, D. G. Fink. 2,104 pp., 
2,026 illus. Huge in every sense, I his instant- 
reference volume gives you every latest essen- 
tial in the field, 2.1 00 formulas and equations, a 
2,500-item bibliography, and every illustration 
you need to clarify all of modern electronics! 
209/804 Pub. Pr., $57.50 Club Pr„ $42.50 

PRINTED CIRCUITS HANDBOOK, Z/e. 

By C. F. Coombs. Jr. 256 pp., 327 illus. Blue- 
prints every important phase ot printed circuitry. 
Provides the information you need to establish a 
production facility and control the processes, A 
virtual encyclopedia in the field, five major sec- 
tions cover engineering, fabrication, assembly, 
soldering, and testing 
126/085 Pub. Pr, $35.00 Club Pr„ $26.50 

DESIGN OF SOLID-STATE POWER SUP- 
PLIES. By Eugene R Hnatek. 2nd Ed., 640 
pp.. illus. A total revision and expansion of an 

essential, ready-to-use sourcebook on the 
design of power supplies, particularly of the 
switching variety. Incorporates Ihe latest devel- 
opments in the field while emphasizing the 
practical, how-to help designers want 
582054-4 Pub. Pr., $27.50 Club Pr. $21 50 



Why YOU should join now! 

• BEST BOOKS IN YOUR FIELD — Books are selected from a wide range of 
publishers by expert editors and consultants to give you continuing access to 
the latest books in your field. 

• BIG SAVINGS — Build your library and save money too! We guarantee sav- 
ings of at least 15% off publishers' list prices on every book. Usually 20%, 25% or 
even higher! 



• BONUS BOOKS — You will immediately begin to participate in our 
Bonus Book Plan that allows you savings between 70-80% oft the 
publisher's price of many books. 
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specified. You will have at least 10 days to decide. If, because of late mail 
delivery of the Bulletin you should receive a book you do not want, just return 
it at the Club's expense. 

As a member, you agree only to the purchase of four bonks (including your 
first selectionl over a two-year period. 
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reading ± 1 digit. DC current is measured on 
five ranges from 2 mA to 10 amps full-scale 
with an accuracy of ± 1% of reading ± 1 digit 
on the three lowest ranges. The 2-amp and 
10-amp ranges have an accuracy of ± 2% of 
reading ± 1 digit. 

AC voltages are also read on five ranges 
from 200 mV to 750 volts full-scale. Resolu- 
tion varies from 100 ftV to 1 volt with an accu- 
racy of ± 1 % of reading ± 5 digits. The AC 
current ranges arc the same as for DC current 
except for the accuracy, which varies from ± 
2% of reading ± 5 digits to ± 3% of reading ± 
5 digits depending on the range selected. 

The resistance ranges arc: 200 ohms full- 
scale with an accuracy of ±0.5% ±4 digits; 
2000, 20 K, and 200 K ohms full-scale with an 
accuracy of ±0.5% ±1 digit; and 20 meg- 
ohms full-scale with an accuracy of ±2% ± 1 
digit. The maximum open-circuit voltage is 1.5 
volts and the input can be subjected to 300 
volts DC or RMS (maximum). 

The test unit supplied included the accesso- 
ry model 1304 Soft Carrying Case and Stand. 
The case is simulated leather with an attached 
belt loop and a built-in pocket for the mini- 
manual and test leads. The DMM can be fas- 
tened into the carrying case with a large- 
headed screw that threads into the bottom of 
the model 130 through an access hole in the 
carrying case. That precludes the possibility 
that the instrument might fall out of the case if 
the zipper fastener should become unzipped. 
The belt loop allows you to fasten the case to 
your belt, leaving both hands free for other 
chores until a measurement is required. The 



stand elevates the model 130 to an angle that 
makes the readings easier to see when used on 
a bench, and it can be used with or without the 
case. 

Other accessory items are available includ- 
ing a high-voltage probe, a 50-amp shunt, an 
RF Probe, and a clamp-on current probe. 
There is even a spare- parts kit available, as well 
as various test-lead sets. 

[f you are in the market for your first 
DMM, getting ready to update your work- 
bench or tool caddy, or are just in need of one 
or two additional meters, it will be to your 
advantage to investigate the Kcithley model 
130 Digital Multimeter. The model 130 has a 
suggested retail price of $ 1 1 5 and the accesso- 
ry model 1304 carrying case and stand has a 
suggested retail price of $10. Both arc avail- 
able from your local electronics distributor. 

R-E 

A P Products 
Powerace 103 
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SOLDERLESS BREADBOARDS HAVE BEEN 

around for quite a while now, and they keep 
getting better. Modularization and simplifica- 
tion arc done with style in this new offering, a 
sleek brcadboarding package that includes 
three power supplies. 

The Powerace 103 (AP products, 72 Cor win 
Drive, Painesville, OH 44077) includes a 6Vi 
X 4 V;- inch solder less brcadboarding area; 
well-regulated +5 volts DC at 750 mA, +15' 
volts DC at 250 mA, and - 15 volts DC at 250 
mA power supplies: a zero-center (15-0-15 
volts DC) edge- reading panel meter; two Dar- 
lington-driven, high-logic indicating LED's; 
two debounced momentary switches providing 
both true and complement 5-volt logic-level 
outputs; and two more slide switches that pro- 
vide 5-volt logic-compatible high or low levels. 
The six separate logic outputs, two logic-indi- 
cator inputs, three power-supply outputs, and 
meter input are all available at panel-mounted 
soldcrless tie-point blocks. 

The Powerace 103's features make it espe- 
cially appropriate for those circuits that com- 
bine some analog and some digital elements, 
and of course it's appropriate for use with a 
circuit that is exclusively either type. The pow- 
er supplies have proved to be adequate without 
exception in this reviewer's experiments to 
date. And they are very clean. Ripple and noise 
are less than 10 millivolts at full load for all 
outputs, line and load regulation is belter than 
1%. Also, through the use of a 5554 regulator 
and associated pass transistors, the ± 1 5 volt- 
DC power-supply-outputs track, maintaining 
the necessary supply balance Tor critical ampli- 
fier and converter design. 

The momentary switches with both true and 
continued on page 34 



CO 

o 

z 
o 

en 

F- 



Q 

a 
32 



HICKOK DIGITAL MULTIMETERS 
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SCAN THIS REBATE 



Save up to $ 2S. The greatest scanner rebate ever ottered 
on America's leading line. Bearcat Scanners. 




Now you can be a part of all the on-the- 
scenc police calls, fire calls, weather warn- 
ings, and emergency information broad- 
casts the second they happen— and receive 
up to a big 525 factory rebate — on Bearcat 
Scanners. 

Choose from 1 1 models. 

This special rebate offer is good on eleven 
of the most popular Bearcat Scanner 
models. No-crystal fully synthesized 
Bearcat Scanners. Multi-band crystal 
Bearcat Scanners. Pocket sized hand-held 
Bearcat Scanners. One to fit any need. Any 
lifestyle. Any price range. 

S25 - S20 -S15 - S10-S5. 



scanner. Bearcat 250 with 50 
channels and search, store/recall. 
Bearcat 220 that tunes in AM aircraft and 
FM public service. Bearcat 2I0XL, 
America's best selling scanner. S20 rebate: 
Bearcat 160 with smooth keyboard. I1J 
rebate: Bearcat 150, the new low priced 
no-crystal scanner. SRI rebates: Bearcat III 
and Bearcat 12, popular crystal scanners. 
Bearcat Four- Six Thin Scan,™ 4 band 6 
channel hand-held scanner. 55 rebates: 
Bearcat 5, low-priced crystal scanner. 
Bearcat Thin Scan.™ the shirt pocket 
scanner. 



Rebate expires May 15, 1981. 

See your Bearcat Dealer for rebate 
details? Then pick your kind of Bearcat 
Scanner and save up to 525. 

Rebate offer good on consumer purchases made be- 
tween April I. 1981 and May I J, 1981. Offer good 
only in U.S.A. Void what ta\cd or prohibited by law. 
Restricted to one rebate percustorrwr regardless of the 
number of scanners purchased. 



?25 rebates: Bearcat 300, 
America's most sophisticated 

O 1981 Masco Corp o1 Indiana 



BEARCAT 



'^^2™ Ereelra Company 

['.< vision or Masco Co*p of Indiana 

300 East County Line Road 

Cumberland Indiana 46229 

InEcrn-ahonal Business Oil ice 

Suite 103 «e2esw.n 

North Kansas City. Missouri 64116 




CIRCLE 59 ON FREE INFORMATION CARD 



> 



33 



EQUIPMENT REPORTS 

continued from page 32 



complement logic outputs arc called "logic 
switches" by the manufacturer. Switch posi- 
tions S3 and S4 (both trie switches and_their 
tie-points) are each labeled with Q and Q des- 
ignations. Those are actually SPDT switches 
thai switch a ground to either the set or reset 
input of an R/S flip-flop made from a pair of 
two-input NAND gates. Since the first low 
will trigger the change of state, that essentially 
debounces the switching. Also, that configura- 
tion makes both the true and complement out- 
puts available. Each can source 5 mA or sink 
15 mA. 

Switches SI and S2 are not debounced. 
Those art- small SPDT slide switches that con- 
nect the tie point block to either +5 volts DC 
through a 470 ohm resistor providing a If) mA 
sourcing capability, or to ground with unlimit- 
ed sinking capability. 

A P Products has tied together the power 
supply grounds, meter ground, logic ground, 
front panel, and the aluminum baseplate on 
which the solderless breadboards are mounted. 
That provides an ample ground plane for a pro- 
totype circuit, a definite aid when working 
with high-frequency, high-speed, or noise-crit- 
ical circuits. 

The solderless breadboards themselves are 
two of the company's Super-Strips that can 
accommodate not only DIP IC's, but most 
active or passive, discrete or integrated compo- 
nents available. Thai is because they use indus- 
try-standard 0.1 -inch contact spacing. The 
1,680 solderless tic points are arranged in 16 
distribution buses of 25 tie points each, and 
two pairs of twin-rows of terminals. Each ter- 



minal has 5 tie-points. There is a 0.3-inch 
channel between the terminals of each pair or 
rows. There are 64 terminals in each row. If 
thai arrangement seems confusing, rest as- 
sured that it is easy to understand and work 
with. The breadboard is well described in the 
application manual that accompanies the Pow- 
er ace 103. 

Here is a product where the whole is greater 
than the sum of its parts. Its styling is attrac- 
tive and practical. The Powerace 103 is 
designed with the user in mind. Components 
mounted on the breadboard and instrumenta- 
tion on the panel arc easy to see, easy to reach, 
and easy to work with. Even so, the Powerace 
103 takes up jusl a VA X 1 1 'A-inch area on 
your bench. 

The Powerace !03 sells for S149.95. R-E 



Heath Model VF-7401 
Scanning Transceiver 
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THE HEATH COMPANY HAS RECENTLY AN- 

nounced the addition of the mode! VF-7401 
Two-Meter Digital Scanning Transceiver to 
the company's ever-popular ham radio line. Its 
features include the ability to scan automati- 



cally any 1-MHz portion of the two-meter 
band selected by the operator. There is also a 
priority channel activated each time the trans- 
ceiver is turned on. That frequency is hard- 
wired into the logic at the time of assembly and 
may be altered at any lime the operator 
desires. The unit measures just 2Vt X 7'/. X 
lO'/i inches and weighs five pounds. 

In spite of the complexity and small size of 
the model VF-7401, assembly is straightfor- 
ward, if one lakes one's time and carefully 
studies the instructions provided by Heath. 
Assembly of the model VF-7401 should, how- 
ever, only be attempted by someone with more 
than a minimal amount of kit-building experi- 
ence. As is the case with most other kits, some- 
times the steps outlined by the booklet may 
seem to be out of order to the builder who has 
considerable experience. However, the con- 
structor is most likely to find out later on that 
there were very good reasons for that particu- 
lar sequence of assembly. 

Probably the first thing that comes to mind 
as you look over the parts provided will be that 
there appear to be too many PC boards to fit 
into the small cabinet. There are six PC boards 
in all: The readout and VCO boards, both quite 
small, and the synthesizer and receiver boards, 
both somewhat larger, all mount on the upper 
part of the transceiver chassis assembly. The 
transmitter board is mounted on the underside 
of the chassis and the power amplifier is 
mounted to the heat sink at the very rear of the 
cabinet. When the package is all assembled, 
you may wonder how it can be serviced if it 
fails to operate. As it turns out the boards can 
be "lifted" enough to allow access to the 
undersides without too much trouble. The only 
problem we had, in spite of all the warnings 
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and the thorough inspections with a magni- 
fying glass, was a solder bridge on the receiv- 
er's oscillator injection from the synthesizer 
board. Otherwise, the rig operated without a 
hitch after it was aligned. 

Speaking or aligning and tuning, Hcalhkit 
provides at least two methods of aligning the 
receiver and transmitter sections. One thing 
that should not be overlooked is to preset the 
coil slugs as specified by the instructions. It is 
amazing how close the alignment of the receiv- 
er will be at that time. Heath's instructions 
state thai the setting will be within two turns 
of the correct position. You can count on that 
fact. We attempted to align the receiver using 
instruments and found that it took consider- 
ably longer than the preset slug method. On 
the negative side of the instructions, wc did 
find a few steps where the arrow indicating the 
operation was omitted or some other error was 
discovered. However, since our unit was proba- 
bly an early model run, it is possible that those 
problems have been found and already cor- 
rected. Even so, it took very little effort to 
figure out exactly what was meant. As always, 
Hcathkit has provided an excellent assembly 
manual. 

Frequency selection is accomplished with 
three push-buttons located under the 7-seg- 
ment LED readouts on the front panel. The 
buttons (1 MHz, 100 kHz, and 10 kHz) 
advance the frequency of the transceiver at the 
scan rate. If, for example, you wished to oper- 
ate at 146.940 MHz, you would first place the 
model VF-7401 into the manual mode with the 
manual /scan button. You then advance the 
frequency by pressing the 1-MHz button until 
the first position of the three-digit display 
reads 6, the 1 00-kHz button until the second 



position of the display reads 9, and the 10-kHz 
button until the last position of the display 
reads 4. You would then be operating on the 
desired frequency. The unit would remain on 
that frequency as long as it is in the manual 
mode. There is an offset switch that will add a 
4- 5-kHz offset to the transmit and receive 
frequencies. If you switch into the scan mode, 
the transceiver will scan from 146.000 to 
146.990 continuously. For repealer operation, 
transmit offsets of +600 kHz, -600 kHz. or 
1 MHz arc available, in addition to simplex. If 
you use a repeater requiring a sub-audible 
tone, there are three user-selectable frequen- 
cies for that purpose. 

The transmitter is rated at 15 watts output 
(at 13.8 volts DC input) and is adjustable over 
a range from 10 to 15 watts by a rear-panel 
control. The unit assembled and tested for this 
article attained a solid 14 watts at 12.8 volts 
DC on the lab's power meter. Modulation is 
adjustable from 0—7 kHz deviation. Spurious 
and harmonic output is —60 dB. 

Receiver specifications include a sensitivity 
of 0.5 jiV for 12 dB SINAD (or 15 dB of 
quieting). Image and spurious rejection is —50 
dB or greater. IF rejection is greater than —80 
dB. The squelch threshold is 0.3 jtV or less. In 
lab checks we found that the receiver will 
respond to a 0. 1 /jV signal but that for reliable 
squelch operation, a signal between 0.2 *iV and 
0.3 jiV is needed. That agrees with the pub- 
lished specs. On-the-air tests indicate that sev- 
eral stations can be heard weakly once the 
squelch has been opened. Audio output is 1.5 
watts with less than 10% THD (2 watts maxi- 
mum.) 

Other features include a front-panel combi- 
nation relative signal strength/output power 



meter and a 4-pin DIN microphone connector. 
The unit tested came with a standard micro- 
phone. However, a Micoder (auto-patch en- 
coder) unit can be wired for use with the mod- 
el VF-7401 that will allow (he transceiver to be 
used for auto-patch operation. Power for the 
Micoder is drawn directly from the transceiv- 
er's power supply rather than from its own 
internal battery. 

All in all, we found the Heathkit mode! VF- 
7401 Two-Meter Digital Scanning Transceiver 
to be enjoyable to assemble and even more fun 
to operate. The model VF-7401 Two- Meter 
Digital Scanning Transceiver sells for S339.95 
and is available Tram The Heath Company, 
Benton Harbor, Mi 49022. R-E 



B&K Precision Model 1520 
20 MHz oscilloscope 
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Take advantage of your Zenith distributor's exchange 
program for genuine Zenith replacement modules, tuners, channel 
selectors, and sub-assemblies. 

It's one sure way to keep a Zenith all-Zenith, With replace- 
ments re manufactured for reliability by Zenith people as expert 
as those who made the originals. 

See your Zenith distributor now about an exchange program 
for Zenith replacement modules, tuners, channel selectors, and 
sub-assemblies no "outside" source can match ! 

Call now before another costly callback cuts deeper into your 
bottomline! 

Always insist on Zenith exact replacement 
parts, tubes and accessories. 

The quality goes in before the name goes on® 
Zenith Radio Corporation /Service, Parts & Accessories Division/ 11000 Sevmour Avenue Franklin Park, Illinois 60131 
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pieces of test equipment. Now there is a new 
breed of those instruments featuring triggered 
sweep. Even kit companies now produce trig- 
gered -sweep oscilloscopes rather than the old 
continuous-sweep devices. The main advan- 
tages of those new scopes are better definition 
and higher frequency response. The B&K Pre- 
cision model I 520 is an excellent example or 
that new technology. 

The model I520\ circuitry is built around a 
circular CRT that uses a brilliant blue P31 
phosphor. An 8 X 10 centimeter graticule 
comes with the scope, and a replaceable vector- 
scope graticule is included for TV work. 

The model 1520 is very compact {approxi- 
mately 1 X 7V: X 1 4 inches), and weighs 20 
pounds. Its aluminum cabinet is finished in 
brown and beige, with a brushed aluminum 
panel. An adjustable carrying handle doubles 
as a lilt stand. Two probes arc included, each in 
its own zipper pouch. The probes are low- 
capacitance types, permitting high-frequency 
use with minimum circuit loading. Switches 
allow you to select direct reading or 10:1 atten- 
uation of lest point signals. 

The oscilloscope features high sensitivity (5 
millivolts per division), with calibrated sweep 
ranges from .5 microsecond to .5 second per 
division. Vertical-input impedance is I meg- 
ohm shunted by 27 pF, 

Sweep response offers high resolution from 
DC to beyond 20 MHz. In our tests, we were 
able to maintain high definition through 40 
MHz before distortion became apparent. 
Overshoot is less than $% (100 kHz square- 
wave). A built-in XI0 magnifier switch 



si retches the horizontal sweep, permitting you 
to extend the up per- frequency limit. The mag- 
nifier also lets you examine a detailed portion 
of the waveform. A . l-voll (P-P) squarewave 
calibrator is built in. That calibrator provides a 
convenient setup for making waveform mea- 
surements. 

Synchronization is very stable, locking on to 
input waveforms and maintaining its hold 
through the upper limits of its frequency 
range. A minor touchup of the triggering ver- 
nier is necessary if the input waveform is 
changed considerably in frequency. In our lest, 
triggering became a little touchy at the highest 
frequency input but it was always rock steady 
after adjustment. Internal or external trigger- 
ing is available- A 1 7.5-nanosecond risetime 
assures a distortion- free display at high fre- 
quencies over the full viewing area of the 
screen. 

In the dual-trace mode, the traces may be 
individually adjusted. Alternate sweep or 200- 
kHz chop modes can be selected for the dual- 
sweep display, Twelve calibrated voltage scales 
(5 millivolts to 20 volts per division) provide 
accurate measurements on both channels. 
Switch-selectable synchronization sources arc 
channel A. channel B, line, internal, or exter- 
nal. Additionally, each sync source may have 
positive or negative polarity. 

The two channels may be integrated alge- 
braically, letting you display a single trace that 
is the sum of the two inputs. That capability is 
excellent for displaying differential voltages or 
distortion. The two channels may also be dis- 
played at right angles (X-Y) for the purpose of 
graphic displays. 

A Z-axis input (intensity modulation) is 
provided for time and frequency markers. 



Trace rotation may be done electrically by 
adjusting a front-panel control. 

There arc many uses for an oscilloscope as 
versatile as the model 1520, Digital-logic 
applications allow you to design, analyze, and 
iroublcshoot both professional and home- 
entcrtainmenl microprocessor and computer 
circuitry. For video applications, the model 
1520 is useful in aligning and setting up 
CATV/MATV installations and television re- 
ceivers. In addition, a built-in sync separator 
circuit is included Tor analyzing composite vid- 
eo signals. , 

Citizen's Band and low-band communica- 
tions equipment may be analyzed directly with 
the made! 1520, Modulation patterns, RF 
peaking, and IF alignment are greatly simpli- 
fied with this instrument. Digital-data trans- 
missions and single-sideband exciter alignment 
arc made much easier with a laboratory-quality 
oscilloscope such as the model 1520. 

The accompanying manual is well written 
and will greatly assist both the beginner and 
the veteran service technician. The manual 
contains many illustrations. 

We were very impressed by the quality of 
construction and thoughtful design of the new 
mode! 1 520 oscilloscope from B&K Precision. 
We think you will be too. The model 1520 is 
not inexpensive, but it offers the user quite a 
bit for his money. If you arc in the market for a 
quality top-of-thc-tine oscilloscope, it would be 
worth your while to take a careful look a l this 
one. 

The mode! 1520 oscilloscope sells for $840 
and is available from your local electronics dis- 
tributor. For further information, write B&K 
Precision Dynascan Corporation, 6460 West 
Cortland Street. Chicago, IL 60635. R-E 



Your best guide through 
the solid state jungle... 



The new 1981 RCA SK Series 
Replacement Guide 
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Wilson WV-fA Four-Band 
Vertical Antenna 



I 



CIRCLE 104 ON FREE INFORMATION CARD 

SOME HAMS LIKE VERTICAL ANTENNAS. SOME 

don't. The argument is not clear cut. as there 
are many variables in operation when com- 
pared to horizontally-polarized antennas. Ver- 
ticals do have a lower angle of radiation (good 
for ground wave and DX), and they take up 
less room, generally requiring only one support 
point. 

Arguments against them include their vul- 
nerability to electrical noise (which is often 
vertically polarized), and their lack of directiv- 
ity making them susceptible to QRM (inter- 
ference from other stations) from every direc- 
tion. They are certainly more expensive, as 
they must be solidly buill for self support. 



They also require an elaborate ground system 
for efficient operation. 

But we were not interested in the pro or con 
argument when wc ordered Wilson's new WV~ 
I A for evaluation. We were interested in how 
the new product would compare to similar 
antennas from competitors like Hy-Gain, 
Hustler, and Mosley. 

Assembly 

The WV-IA is securely shipped in a heavy- 
duty cardboard box and packed in styrofoam. 
Unpacking the unit, we were pleased to discov- 
er that the antenna is made of high quality 
taper-swaged seamless aluminum tubing of 
heavy enough gauge to be self-supporting 
without guying. The heavy-duty bracket is also 
as sturdy as any we have seen for a moderately 
priced antenna system. A SO-239 female coax- 
ial connector (included) allows for convenient 
connect-disconnect to the transmission line. 

All assembly hardware is packaged in a plas- 
tic bag. A parts list is provided with a check-off 
procedure to verify correct factory parts count. 
Part numbers, quantities, measurements, and 
descriptions are all provided so that no mistake 
is made while reviewing the hardware provid- 
ed, or when ordering replacement parts. 

To aid in assembly, detailed illustrations are 
included in the assembly manual. Spacings, 
identification details, and assembly procedures 
are thoughtfully illustrated. 

As with all other aluminum antenna ele- 
ments, we would recommend application of 
anti-corrosive paste at all aluminum fittings 
and joints to preserve continuity. Normal 
weathering encourages electrolytic corrosion 
of most metals, especially aluminum. If you 



live anywhere near the ocean, that protection is 
especially important. Unfortunately, amenna 
manufacturers no longer supply a complimen- 
tary package of that protective paste with their 
products. The paslc will have to be ordered 
separately from other sources. 

Although it is theoretically possible to 
mount a vertical antenna against an actual 
ground (the earth), a perfect ground counter- 
poise is rarely (if ever) found in nature. An 
artificial ground plane consisting of radials is 
always recommended. To test that, we decided 
to mount the WV-iA on a ten- foot ground pipe 
driven into rocky, wet soil. No ground radials 
were used. 

Since the WV-IA is made of thick-walled 
aluminum tubing, no additional guying was 
necessary. The trap-loading coils are high-Q, 
providing sharp resonance near the band cen- 
ters. Naturally, with tuned traps, bandsw itch- 
ing is automatic. When properly tuned, the 
WV-IA needs no further adjustment for Tour- 
band operation. 

The antenna is designed to properly match a 
50-ohm transmission line, standard for all 
communications equipment. Since the antenna 
is fed at a low impedance point, high voltage 
are over is not a consideration. Conductor sizes 
arc more than adequate for full legal power 
limit — 2 kilowatts PEP in the amateur service. 
When ideally mounted and adjusted, it is pos- 
sible to get a 1.1:1 VSWR n all bands. Actu- 
ally, that low reflected powc will only occur at 
one frequency. The high-Q coils allow the 
VSWR to increase to about 2:1 at the band 
edges on 40 through 1 5 meters, and it is signif- 
icantly higher on 10 meters. 

Wilhout radia\ sharp resonance is not easi- 
continued on page 42 



The RCA Replacement Guide tells you how to 
make over 170,000 solid state replacements 
using fewer than 1 ,400 SK and KH types. 

Solid state is growing fast. So fast that ser- 
vicing it puts you in a jungle of brands and 
unfamiliar components with new and different 
applications. 

The 1981 RCA SK Series Replacement 
Guide takes you through these uncharted parts 
with confidence and knowledge. 

Over 1 70,000 foreign and domestic replace- 
ments are listed in this one handy book. With it, 
you can find RCA SK replacements for transis- 
tors, rectifiers, thyristors, integrated circuits 
and high-voltage triplers in just seconds. 

Clearly indexed andeasyto understand, the 
guide contains 1 ,382 RCA SK and KH types — 
including 200 new types for '81. A convenient 
dual-numbering system helps you quickly find 
the proper SK replacement. For example: 
SK3444/123A. The guide is also invaluable for 



many industrial applications. Use it to make 
MRO replacements right from your shelf. 

So when you're working in the solid state 
jungle, get yourself a great guide — the 1981 
RCA SK Series Replacement Guide, It definitely 
leads the way. Pick up yourcopy nowfrom your 
RCA SK distributor or send a check or money 
order for $2.25 to: RCA Distributor and Special 
Products Division, P.O. Box 597, Woodbury, 
N.J. 08096. 



SK Replacement 
Solid State 
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IN FACT, NTS ELECTRONICS 
PROGRAMS INCLUDE THE 
WIDEST ARRAY OF SOLID STATE 
AND DIGITAL EQUIPMENT EUER 
OFFERED BY ANY HOME STUDY SCHOOL. 



Now, for the first time, you can learn all about micro- 
computers by working with your own production model at 
home. We'll explain the principles of troubleshooting and 
testing this remarkable instrument and, best of all, we'll 
show you how to program it to do what you want. 

It's the perfect opportunity for you to learn BASIC 
high level language programming and assembly 
language programming. 
Then, to learn how to localize microcomputer problems 
and solve them, you'll experiment and test with a digital mufti 
meter and other testing gear. 

But most important, you get to assemble and work with 
today's most sophisticated microcomputers, not home-made 
training devices. We believe this makes learning a lot more 
relevant and exciting. 

In fact, production-model equipment is featured in all 
NTS electronics programs. 

Our Color TV servicing program boasts the NTS/HEATH 
digital color TV (25" diagonal) you actually build and keep, 
in Communications Electronics you'll build and keep an 
NTS/HEATH 2-meter FM transceiver, along with digital multimeter and service trainer. 

Whichever NTS electronics program you choose, you can count on working with much 
the same kind of equipment you'll encounter in the field. 

Find out more in our full color catalog on the program of your choice. 

NTS also offers course in Auto Mechanics, 
Air Conditioning and Home Appliances. Check 
card for more information. 
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Digits! Multimeter 



1. The NTS/HEATH H-89 Microcomputer features floppy disk stor- 
age, "smart" video terminal two Z80 microprocessors, 16K RAM 
memory, expandable to 48K. Available in NTS's Master Course in 
Microcomputers, 

2. The NTS/Rockwell AIM 65 Microcomputer A single board unit 
featuring an on-board 20 column alphanumeric printer with 20 
character display. A 6502-based unit 4K RAM, expandable. 
Available in NTS's Microprocessor Technology Course. 

3. The NTS/KIM-1 Microcomputer A single board unit featuring a 
6 digit LED display with an on-board 24 key hexadecimal 
calculator-type keyboard. A 6502 based microcomputer with IK 
of RAM memory, expandable. Available in NTS's Master Course in 
Electronic and Industrial Technology. 

NO OBLIGATION. NO SALESMAN WILL CALL. 
APPROVED FOR VETERAN TRAINING. 



NATIONAL 

TECHNICAL 

SCHOOLS 

TECHrVICAL-TR^DETRAIHIfJESIMCE 1 BD5 

RBSidamc Bod Hcmi-Scud'y Schoa'a 

«0G M. FI6UERQA ST.. LDSUHGELES. EJL 00037 

"NATIONAL TECHNICAL SCHOOLS 
4000 South Figuaroa Street. Dapi. 206-014 
Los Angeles, California 90037 

Please rush FREE color catalog on course checked below 
Q MlcroCo mputers/MieroP rocesaors □ Auto Mech a n Ics 




D Communications Electronics 
D Digital Electronics 
□ Industrial Technology 

Name 



D Air Conditioning 
D Home Appliances 
D Color TV Servicing 

Age 



Address 
Apt 



.City. 



State 



Zip 



D Check if interested in G.I. information. 

D Check if interested ONLY in classroom training in Los Angeles. 
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EQUIPMENT REPORTS 

continued from page 37 



ly obtained, and actual SWR values arc not 
predictable. As previously mentioned, we 
mounted the WV-IA on a 10-foot ground pipe. 
As expected, VSWR was high, and the anten- 
na would not perform well. 

It if is not possible to provide an effective 
ground plane using cither a large conductive 
mesh or radials, the antenna should be isolated 
as high above ground as possible. Wilson has 
an optional radial kit available that consists of 
heavy-gauge, twisted wire with porcelain egg 
insulators. Cutting instructions and mounting 
techniques are well described in the accompa- 
nying literature. With rooftop mounting, and a 
carefully designed radial counterpoise, a verti- 
cal antenna gives a good accounting of itself. 



We found the adage about vertically- polar- 
ized electrical interference to be a myth at our 
location. Our noise is mostly horizontally 
polarized, and the vertical was far less suscepti- 
ble to electrical interference than was our hori- 
zontal dipole. 

Caveat for SWL's 

The WV-IA is not a gen era I -cove rage anten- 
na. Although it is capable of excellent perfor- 
mance (transmitting and receiving) on the 7, 
1 4, 2 1 , and 2S-M H ?, amateur bands, it wi II not 
work on frequencies between those ranges. 
The high-Q coils present high impedance paths 
at frequencies far removed from the design 
center frequencies. Shortwave listeners will get 
better results from a 20-to 50- foot random 
length of wire on the non-amateur frequen- 
cies. 
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O 

z 
o 
or 

\- 
o 

LLI 



< 
£ 

42 



'^SSS^^T^ 



\ Rep' 111 



ints 



Satellite TV Reprints 
45 East 17th Street 
New York, N.Y. 10003 



I want reprints @ $6.00 each, postpaid. 

I have enclosed S . N.Y. State residents 



must add 48c sales tax. 



Please print 






(Name) I 


(Street address) 


(City) 


(State) 


(Zip) 1 



Don't miss out again! 



Send away today for your 36-page book- 
let containing complete reprints of all 
seven articles in the series on Backyard 
Satellite TV Receivers by Robert B. 
Cooper Jr. 

This all-inclusive report gives you all the 
data you need to build your own Back- 
yard Satellite TV Receiver. 

■ TELLS ALL ABOUT domestic satellite 
communications, with full details on how 
you can pull those elusive TV signals from 
space. 

■ LEGAL REQUIREMENTS, technical 
specifications, and how you, the home 
constructor, can meet them. Find out 
what mechanical and electronics skills 
you need. 

■ RECEIVER CHARACTERISTICS, tech- 
nical details and specifications, along 
with examples of actual receivers built at 
comparatively low cost. 



■ ANTENNA DESIGN... and exactly how 
you can build a spherical antennae, while 
keeping total earth station cost for the 
complete system under $1 ,000. 

■ THE FRONT END is critical when you 
build your own system. We help you ex- 
plore several different approaches to 
making one that will work for you. 

■ RECEIVER-SYSTEM hardware, and 
how it goes together to bring you direct- 
from-satellite TV reception in your own 
home. 



To order your copy: 

Complete coupon and enclose it with 
your check or money order for $6.00. We 
will ship your reprint, postpaid in U.S. and 
Canada within 6 weeks of receipt of your 
order. All others add S3. 00 for postage. 
New York State residents must add 48c 
sales tax. 



We field-tested the WV-IA for about two 
months, observing its electrical and physical 
reaction to wind and rain. Overall, it has held 
up well. Wilson offers a one-year warranty 
covering performance and workmanship. The 
WV-IA seems to be honestly priced, and com- 
petitive with other similar vertical trap anten- 
nas available for amateur radio applications. 

The WV-IA sells for $59.95 and is available 
from Wilson Systems Inc., 4286 South Polaris 
Ave., Las Vegas, NV 89 1 03. R-E 



Non-Linear Systems Model 
MLB-1 Logic Probe 
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SERVICING MODERN ELECTRONIC PRODUCTS 

is much easier when you have the latest trou- 
bleshooting methods at your disposal. Most 
modern equipment has some digital circuitry, 
and in the future there will be much more of it. 
Because of that, there is a growing need for 
special test equipment designed to test digital 
circuitry. One such item is a logic probe that 
makes digital servicing a lot easier than analog 
circuit tracing. 

The Non- Linear Systems model MLB-1 Lo- 
gic Probe is a specialized unit used in testing 
all types of digital circuits. It draws power 
from the equipment under test and will accept 
power supplies of up to 30 volts (maximum). 
The unit contains reverse- polarity protection. 
The input is switch-selectable and will accept 
DTL/TTL (5 volts V cc ) or CMOS/MOS 
(HTL at 15 volts V cc ) logic up to a maximum 
frequency of 10 MHz. Three LED indicators 
on the model MLB-1 will tell at a glance the 
logic state of the device being tested. 

In normal use the model MLB-1 is first con- 
nected to the power supply of the unit under 
lest with the alligator-clip-terminated leads 
attached to the logic probe. In most applica- 
tions all that's required to check the device will 
be to touch the built-in probe to a pin of the 
gate (or other logic device) under test. The 
logic state at that pin will be shown on the 
LED's on the top of the model MLB-1. For 
instance, if a pulse appears at that particular 
pin, the LED marked PULSE will flash and the 
LED that indicates the nature of the pulse will 
also be lit (or will be going on and off indicat- 
ing that the logic level at that point is changing 
from a "high" to a "low". 

The model MLB-1 can also be used to deter- 
continued on page 44 
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UNPRECEDENTED FIVE-YEAR WARRANTY. 



Auioranging on Volts and Ohms 

Easy reading 3'/a digit display 

CMOS-LSI advanced circuitry 

Autopolarity 

! Automatic indication, unit and signs 
I Easy to operate 
I Economically powered with two "AA" 

1.5V batteries 
I Low battery drain, 300 hours continuous 

operation 
I Low battery warning sign 
I Lo Power and Normal Ohm ranges 
I Range hold 
I Buzzer continuity check 



■ Zero adjust feather-touch button 

■ AC/DC Lo H/Jl function selection by 
feather-touch button 

■ Safety fused 

■ Pocket-size, compact, lightweight, nicely 
balanced 

■ Shock resistant ABS housing 

■ Reliable, accurate, and rugged 

For ordering information contact A.W. 
Sperry Instruments Inc., 245 Marcus Blvd., 
Hauppauge, N.Y. 11787, 800-645-5398 Toil- 
Free (N, Y., Hawaii, Alaska call collect 
516-231-7050). 



A.W. SPERRY INSTRUMENTS INC. 



The Measurable Advantage. 
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mine if a random pulse is activating some piece 
of equipment when it should not be doing that. 
When you place the memory/pulse switch on 
the side of the probe in the mem position, the 
LED will remain on after She first pulse. That 
lets you connect the device to a circuit you 
suspect is generating a random pulse. You can 
do other things and need only to check the 
model MLB- 1 to see if indeed a random pulse 
was generated. The made! MLB- 1 can similar- 
ly be used to see if an inactive circuit becomes 
active. Those examples are just a few applica- 
tions for a digital logic probe. 

The model MLB-I is very convenient to use. 
Its small size {l'/i X 5 ! A inches) makes it easy 
to hold and the I '/^-inch, partially insulated. 



needle probe lets you reach test points on a 
crowded PC board. For high-frequency use, 
the model MLB-I comes with a six-inch 
ground lead (with an alligator clip) that may 
be plugged into the lip or the tester (near the 
probe) and connected to a ground (or com- 
mon) point near the device under test. 

For those of you who like to know how 
something is built, the model MLB-1 tested is 
built on two tiny epoxy-glass PC boards. Con- 
struction is excellent and the device should 
withstand hard use. The instruction sheet sup- 
plied (both sides of a single sheet) contained a 
great deal of information although there was 
no schematic or servicing data. 

If you often, or even occasionally, service 
digital equipment you owe it to yourself to 
check into the model MLB-I. The model 
MLB-I Logic Probe sells for $44.95. From 



: IS PROUD 
TO INTRODUCE 
The HITACHI Line 

of High Quality Oscilloscopes 
All Hitachi Instruments 

Are Backed by 
A Two-Year Warranty 



Hitachi Oscilloscope V-302 B 
DC-MMHi dual-trace 




1 . TV sync-separalor circuit 

2. HIgh-sensitivlly imWdlv (5MHz). 

3. Signal delay tine 

4. X-Y operation 

5. Sweep-time magnifier (10 times) 

6. Trace rotation 

7. Z-axis inoul (Intensity modulallon) 



THE TEST EQUIPMENT 
SPECIALISTS 

TOLL FREE HOT LINE 

800-223-0474 

&l WEST «tt> STREET. 

new YORK. N.y ioo3« 2U eer- M2< 



Hitachi Oscilloscope V-152 B 
DC-ISMHz dual-trace 




1 . TV sync-separafor circuit 

2. High-sensitivity ImWdlv (SMHi) 

3. X-Y operation 

4. Sweep-lime magnilier (10 times) 

5. Trace rotation 

6. Z-axis input (Intensity modulation) 

(Alto available In single-trace) 



0HITACHI 
V-302 B & V-152 B 



TV sync- separator circuit facilitates rapid video 
signal measurement. 

Extra-high sensitivity; vertical sensitivity of 

ImV/div, now available. 

Built-in signal delay line for leading edge observa 
tion of quick-rising waveforms (V-301 and V-302). 

X-Y operation very convenient for measuring 
phase difference of two waveforms. 

Sweep-time magnifier effective for precise 
measurement; sweep time magnifying 10 times 
with one-touch operation. 

Trace rotation system for easily adjusting 
bright-line Inclination caused by terrestrial 
magnetism. 

Z-axis input provided-possible to use as CRT 
display. 

0.2us"0.2s-wlde sweep range setting. 

One-touch shifting waveform slopes. 

Five modes of vertical deflection operation 
(Type V-1S2 and V-302). 

Panel layout with color-coding of respective 
(unctions. 



Put a proven Hitachi dual-trace oscilloscope on your bench 
for as little as SE95. Our V-152 15MHz model includes un- 
precedented sensitivity (1 mWdiv.)...10X sweep magnif- 
ication.. .front panel XV operation.. .trace rotation. ..Z-axjs 
input.. .and more. Meed greater bandwidth? Our V-302 
model "b the only 30MHz dual -trace scope with signal delay 
line priced under $1000, with all the above features, to 
make your testing operations fast, easy, and accurate. 
Reliability is exceptional too. (As you'd expect from a 
manufacturer with over 20 years of experience "'outscop- 
3ng" the competition,) So exceptional, in fact, that Hitachi 
quality is backed by a 2-year warranty.. .the longest in the 
industry, Whether you use it for teaching or repairs, for 
video, audio, or computer testing, you can't find more 
scope for your dollar than at Hitachi. Call for more details. 



G V-152 B 1 5 iMHz Dual Trace S735 

G V-302 IB 30|MHi Dual Trace $995 

* Probes Included, 
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Call For 

Special Irilroductory 

Price Offer 



Hitachi... The measure 
of quality. 



Non-Linear Systems, Inc., Box N Del Mar, 
CA 92014. R-E 



Drake R7 General 
Coverage Receiver 




CIRCLE 106 ON FREE INFORMATION CARD 
RECENTLY. THERE HAVE BEEN MANY NEW EN- 

tries into the gen era I -cove rage shortwave re- 
ceiver market. That is certainly good news for 
the hobbyist because many of those receivers 
reflect the sophisticated technology that was 
developed during the CB boom. 

While the majority of those new receivers 
are imported, one noteable exception is the 
model R7 from Drake. It features a six-digit 
LED readout with the sixth digit allowing fre- 
quency accuracy to the nearest tenth of a kilo- 
hertz (100 Hz), A 25-kHz crystal calibrator is 
also included in the model R7. 

A variety of selectivity options are available 
from the manufacturer. Those include 4.0-, 
1.8-, 0.5-, and 0.3-kHz filters that sell for $55 
each. A 2.3-kHz filter is supplied with the 
receiver. All filters are 8-pole crystal devices. 
Image and IF rejection are at least 80 dB 
down. 

One feature that added to the popularity of 
Collins Radio equipment years ago was pass- 
band tuning. Thai technique allowed the user 
to slightly vary the IF of his receiver to remove 
an adjacent interfering signal. The model R7 
has passband tuning and it works well. A tuna- 
ble IF notch filter lets you attenuate the 
annoying heterodyne (whistle) from a nearby 
station without interfering with the desired 
signal. 

The sensitivity of the model R7 is 0.5 micro- 
volts in the SSB/CW mode on shortwave, and 
2.0-microvolts AM. At lower frequencies, sen- 
sitivity drops off somewhat: l.O microvolt- 
SSB/CW and 4.0- microvolts AM below 1.5 
MHz. Frequency coverage is 10 kHz to 30 
MHz, continuous tuning. 

The sensitivity may be improved somewhat 
by using the built-in preamplifier. Although 
the prcamp is capable of 10-dB gain, additional 
circuit noise restricts the useable gain to about 
5 or 6 dB. 

The model J? 7 is a triple-conversion super- 
heterodyne receiver, upconverting to its first 
IF at 48.05 MHz. A second !F of 5.645 MHz 
and a third IF of 50 kHz both help provide an 
ultimate selectivity of at least 100 dB. 

While it is relatively simple to build a high- 
sensitivity receiver using modern IC's, stability 
is another matter. A receiver may drift off fre- 
quency as its components change temperature. 
Mechanical deformation of the chassis caused 
by bumping can also cause dramatic shifts in 
frequency. The model R7 displayed neither of 
those shortcomings, staying right on frequency 
from warmup, even with the BFO turned on, 
and did not shift in frequency when slapped on 
the sides and top of its cabinet. 

The RIT (Receiver /ncremental Tuning) 

feature is not of particular value when the 

receiver is used alone but, when used with a 

continued on page 104 
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Video Review 

when it 




Video Review magazine tests a lot 
of sophisticated video products. 

They get to see virtually every 
make and type of color TV receiver 

Which makes their selection of 
Magnavox as their standard TV 
receiver pretty impressive. 

"We thought the Magnavox picture 
quality and resolution were superb!' 

"Ever since Wdeo Review began 
testing products" says the maga- 
zine, "we've been looking for a 
top quality, 19-inch TV set that 
might serve as a standard of refer- 
ence for all of the other products 
we test. . .video cameras, video 
cassette recorders, video cassettes. 

"We thought the Magnavox 
picture quality and resolution were 
superb, and that off-the-air sensitiv- 
ity was also extremely good. 

"Major VHF channels were 
received with uniformly accurate 
color fidelity. This receiver 
produced superior color pictures 



even when using its own indoor 
VHF and UHF antennas" 

"The special tuning features and 
remote control capabilities of the 
Magnavox receiver are awesome? 

"The tuning system is purely elec- 
tronic and totally digital]' they con- 
tinue. "There is a fine tune switch 
and a memory lock button. If any 
channel is received mistuned, the 
user simpiy fine tunes up or down 
in frequency by holding the button, 
and when perfect tuning has been 
achieved, the button is released and 
the memory lock button is 
depressed once. 

"Nearby is Magnavox's Video- 
matic feature. Depressing this 
button activates the electronic eye 
for automatic brightness adjust- 
ment, color adjustment circuits and 
automatic fine tune" 
"...unusually good for any receiver." 

Overall, Video Review rated the 
Magnavox 9.5 or better [out of a 



possible 10.0) on Video Quality. 
Reception Sensitivity, Color Fidelity. 
and Video Resolution and Fidelity. 
As they put it, ...unusually good 
(or any receiver." 

We can only add that once you 
see a Magnavox color TV at your 
Magnavox dealer, we think you'll 
agree. 

For Magnavox color TV specifi- 
cations, write Magnavox Consumer 
Electronics Company, Dept. 700, 
RO. Box 6950, Knoxville, 
Tennessee 37914, 

C laSO MAGNAVOX CONSUMER ELECTRONICS CO 




The brightest ideas in the world 
are here to play. 
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Waiting three or four weeks for OEM 
Silicon Controlled Rectifiers to arrive 
from halfway across the country is no 
way to keep essential equipment in full- 
time operation. 

An asphalt company in Montgomery, 
Ala:, solved that problem when they 
discovered Forbes Godfrey TV Elec- 
tronics, the local Sylvania ECG distrib- 
utor. Forbes Godfrey found the exact 
replacement SCRs they needed listed 
right in the Sylvania ECG Industrial 
MRO Replacement Guide. Not only did 
they get their SCRs right off the shelf, 
they got them at a much better price. 

But, you don't havetohavethat kind 
of delivery problem to get high-speed 
action from your Sylvania ECG distrib- 
utor. He can give you fast service on 
replacements for linear and digital inte- 
grated circuits, triacs, SCRs, transis- 
tors, zeners and more than 70,000 



other semiconductor Oevices. 

He can also help you avoid future 
emergencies by working with you to 
set up your own mini-stock inventory 
of key parts tailored to your particular 
needs. And since the electrical specifi- 
cations of many ECG replacements 
actually exceed those of the original 
parts, he can help you upgrade the 
reliability of many types of equipment 
at minimum cost. 

He also has the famous "Sylvania 
ECG Industrial MRO Replacement 
Guide and Catalog" which provides 
technical information, and cross- 
references more than 70,000 indus- 
trial part numbers. 

Get your copy where you get the 
parts — at your local Sylvania distribu- 
tor. 

TO FIND OUT WHERE HE IS, 
CALL TOLL-FREE 800-233-8465. 
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CHESTER H. LAWRENCE 



Three ways to go. ..Which path is best? There are enough 
facts here to help you make that decision. 



AFTER A LONG WAIT AND SEVERAL FALSE STARTS IT LOOKS 
like 1981 will really be the year of the videodisc. Back in April 
1979 Radio-Electronics published the first articles that showed 
how the Magnavox and RCA videodisc systems really worked. 
At that time the Magnavox system was the only videodisc that 
anyone could buy. Today, it's a different story. Right now. while 
you are reading this article, you should be able to go out and 
buy a Magnavox player for optical videodiscs or a Pioneer player 
for those same optical videodiscs or an RCA player for their 
capacitance videodiscs. 

By the end of this year substantial quantities of all three will 
be readily available and software — movies, performers, cooking 
lessons and a lot more will be rolling off the production lines. 
The revolution in home entertainment has finally arrived. Along 
with it arrives a mass of confusions and questions. I've tackled 
those in this article. 

Who's confused — and why? You, the customer. There are. 
right now, two non-compatible systems that you can buy and a 
third one on the way from JVC. It's your money, and you have 
to decide which of these three systems is the one that's right for 
you. Yet none of them is compatible with any other. 



MAGNAVOX OPTICAL VIDEODISC 




MAGNAVISION PLAYER WITH the lid up. The 
unit cannot be turned on until the lid Is closed. 

IT'S TWO YEARS OLD NOW. This 
player was first introduced to the 
public in Atlanta, Georgia on Decem- 
ber 15, 1978. On that same day the 
handful of available equipment sold 
out. Today, improved versions of the 



player are available afong with a wide 
range of records (videodiscs) to play 
on the machine. The current price is 
under $700 and reasonable numbers 
of these players are available now. 

The disc itself looks very much like 
a conventional long-playing phono- 
graph record. It's different in that it 
delivers video and audio signals to a 
standard color TV set. Since only a 
beam of light from a low-power solid- 
state laser touches the disc, it can be 
played again and again without wear 
or deterioration. A single side of one 
disc can deliver up to 1 hour of view- 
ing, in color, with stereo sound. 
Others play for only 30 minutes on a 
side, but can be played frame by 
frame for still presentations or stop 
action. 

The disc itself rotates at 1800 RPM 



and each frame (1 or 2 to a rotation) 
is individually coded with normally 
invisible index numbers and can be 
selected quickly when used in players 
that have a random-access feature. 

Right now both Magnavox and 
Pioneer offer optical videodiscs for 
sale in the US. At the winter CES 
Show in Las Vegas Gold Star and 
Kenwood both announced and 
demonstrated optical videodisc play- 
ers. 

I've had the opportunity to actually 
spend a lot of time with both Magna- 
vox and Pioneer videodisc players. I 
can assure you that they work, work 
well, and are easy to use. They do 
deliver pictures and sound that are 
superior to what you currently view 
on "live" TV broadcasts and video- 
tape players. 

I've also found that right now (end 
of January 1981) discs for this system 



RCA CAPACITANCE VIDEODISC 




RCA VIDEODISC PLAYER. Disc is Inserted, in 
its case, into the player. Your hand never 
touches it. 

JUST APPEARING ON THE MARKET 
is the RCA videodisc player. They 
have dubbed it a CED (Capacitance 
Electronic Disc) system. RCA tells 
me that this system was selected for 



development after carefully research- 
ing alternative approaches. It is less 
expensive than the optical videodisc 
players at its announced, under $500, 
price. 

The CED system which will also be 
offered by Zenith in about six months, 
followed by Hitachi, Radio-Shack, 
Sony and others, uses plastic discs 
with spiral grooves. A pickup stylus 
rides the disc grooves, thus reducing 
the complexity of the mechanics that 
control stylus movement. Features 
such as Visual Search and Rapid 
Access, both in the forward and re- 
verse directions are available on all 
RCA CED discs and players. High- 
quality picture performance, up to 
two hours of playing time (one hour 
per side) are system features. 
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JVC-TYPE PLAYER MADE BY Panasonic Is not 
yet available to the consumer. 

NOT YET ON THE MARKET, the JVC 
VHD system offers a capacitance-type 
videodisc that does not have a 
groove. So far, in addition to JVC, 
General Electric, Matsushita Electric 
(Panasonic), Thorn EMI, Sansui, 



Hitachi and others have said that they 
also will produce the unit. 

The player reproduces full-color 
video programs with two-channel 
stereo sound. The player rotates the 
disc at 900 RPM and is capable of 
visual forward and reverse slow mo- 
tion, forward and reverse fast motion, 
search or stop-action mode. Like 
the RCA unit it offers front loading 
and your hands never touch the disc. 

VHD stands for Video High Density, 
and it offers two optical features the 
others systems do not. The first is a 
random access capability that will 
permit the viewer to program more 
than 10 separate segments for play- 
back, in order, and at the particular 
speed selected for each segment. 
The second is a digital audio proces- 
sor that when added to the basic 



I have not yet had the opportunity 
to test, in my home, the RCA player. 
My only personal contact with it -to 
date has been at press conferences 
and the Winter Consumer Electronics 
Show, this past January. What I have 
seen indicates the capability of de- 
livering a better than broadcast- 
quality picture. However, the players 
demonstrated at the CES show all 
evidenced a background hash in the 
picture. It was not visible at normal 
viewing distances, but when you got 
up close to the screen it was there. 

Remember, these may not have 
been production units and a show 
atmosphere can create interference 
conditions that would not occur in 
your home. When I have had the op- 
portunity to check out the player in 
an at home environment, I'll present 
a more complete report. 



player provides 4-channel PCM (Pulse 
Code Modulated) stereo sound for 
audio enthusiasts. 

While the VHD system uses a 
capacitance playback system, there 
is no groove to guide the stylus 
around the disc. Instead the diamond 
stylus follows invisible spiral tracks 
consisting of micro-pits in which 
both pilot and main signals are 
recorded and used. 

The playback stylus has an elec- 
trode that detects capacitance varia- 
tions between the disc and the stylus. 

The VHD disc is slightly smaller 
than that used by the other systems. 
it is only 10 inches In diameter and 
provides the same 2-hour maximum 
playing time. 

Disc and stylus are both subject to 
wear. As a result they do have to be 
replaced periodically. However the 
wear is much less than that of the 
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MICRO PUS IN THE SURFACE of the videodisc 
carry the encoded video and audio Information. 

are still relatively hard to come by. 
However, that problem seems to be 
easing. In fact I just received the first 
in a new series of "Interactive Video- 
discs." The one I have lets you watch 



a football game and simultaneously 
listen to the respective team coaches 
comment on the action. At the end is 
an interactive quiz for the viewer. 

The disc is never turning when the 
player lid is open. At 1800 rpm, a 
rotating disc could become a dan- 
gerous device indeed. 

The information encoded on the 
optical videodisc is the resultant of 
three FM signals. These signals are 
8.1 -MHz FM, modulated with com- 
posite video (including chroma); 2.3- 
MHz FM modulated with channel-1 
sound; and 2.8-MHz FM modulated 
with channel-2 sound. Each sound 
carrier has a maximum deviation of 
100 kHz. The bandpass of the video 
carrier extends from below 4 MHz to 
above 12 MHz so that all necessary 
sidebands can be included. 

Advantages of the optical video- 
disc include no disc wear after re- 



peated playings, no stylus wear; the 
disc is difficult to damage and is easy 
to clean. Slow motion, stop motion 
and random access are easy to pro- 
vide. The unit delivers stereo sound. 

Disadvantages are a complicated 
servo system required to enable the 
laser to track the signal path on the 
disc and therefore a more expensive 
player. 

I like the optical system because of 
the "no wear" feature. It means that 
once I buy a videodisc to play it can 
be used "forever," assuming I don't 
physically break the disc. I also like 
the random-access feature. Theoreti- 
cally someone could offer a disc that 
contained more than 60,000 indi- 
vidual pictures on it (30,000 to a side). 
I could pick the ones I wanted to see 
and then view them, one at a time, in 
any order for as long as I wanted 

tO, R-E 
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CAPACITANCE PICKUP RIDES the groove In 
the RCA videodisc system. 

The player is simple to operate. 
The videodisc is stored in a protec- 
tive plastic sleeve or "caddy." The 
caddy and disc are inserted into the 



player. The caddy insures that the 
disc is always correctly loaded as 
well as protected when the disc is not 
being played. When the caddy is re- 
moved the disc remains in the player. 

The RCA CED videodisc can store 
two hours of recorded picture and 
stereo sound on a disc. A spiral "V" 
shaped groove guides the diamond 
pickup stylus as the disc rotates at 
450 RPM. The tip of a thin metallic 
electrode on the flat trailing-edge of 
the stylus serves as a capacitance 
probe for the recovery of the signal. 
The conductive surface of the disc 
serves as the other plate of the 
capacitor. As the disc rotates, and 
the stylus tracks along the groove. 

Advantages of the CED system in- 
clude low cost for both the player 
and the disc (the disc is much simpler 
to make than the optical videodisc). 



The player is extremely easy to use 
and relatively uncomplicated. 

On the negative side, there is disc 
wear. Discs do wear out. The stylus 
does have to be replaced periodically. 
The player now being sold does not 
deliver stereo sound. Stop-motion 
and random access are not currently 
available. However, if you are going 
to use your player for watching motion 
pictures and to see your favorite 
singers, the lower cost can outweigh 
these other factors. 

I have personal reservations about 
the CED system. When it becomes 
available delivering stereo sound, 
stop motion, and random access, ) 
will re-evaluate my current impres- 
sions, because the newer players (to- 
day still on the drawing board), may 
be completely different from those 
now on sale. r-e 
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CONDUCTIVE PVC DISC 



- TRACKING SIGNAL 
THERE'S NO GROOVE In the JVC VHD video- 
disc. It too Is a capacltlve type disc. 

RCA system. JVC's claim is 2000 hours. 

Demonstrations of these players at 

the Consumer Electronics Show this 



last January were very impressive. 
Video quality was excellent and all 
the optional features worked. The 
equipment is not yet available, al- 
though you may be seeing early 
modefs before the end of this year. 

The video signal carrier is at 6.6 
MHz and has a 1.8-MHz frequency 
deviation. Luminance bandwidth is 
3.1 MHz. Both audio channels have a 
20-kHz bandwidth with a 60 dB signal- 
to-noise ratio. 

As a combination video-audio play- 
er, the VHD system appears to hold 
great promise. If it were available to- 
day with all its options, I would prob- 
ably like it better than either the opti- 
cal videodisc or the CED system. Un- 
fortunately, it is not available today. 
Further, pricing for the complete sys- 
tem is not known. Therefore, I would 
not recommend waiting for the VHD 
players to appear before deciding on 



a videodisc system for your home. 

Again, I must stress that I have not 
yet had the personal use of this sys- 
tem. My comments might favor this 
system even more after I do use it, or I 
might find it less desirable. 

In the interim I must conclude that 
all three systems deliver great TV pic- 
tures.. .probably the best ones you 
have ever seen on the screen of any 
home TV set. Audio quality is also 
first rate. One thing is certain, Video- 
disc today is ready for the home. It is 
here, it is viable, and I for one will be 
buying a system for my home in the 
next month or two. 

One last note. A videodisc system, 
no matter how good, is no good at all 
if you can't buy anything to play on it. > 
Whichever way you decide, do make jg 
sure that software is available. Other- F 
wise you could end up with an expen 
sive electronic paperweight. 
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RCA SelectaVision Videodisc 



FOR THE VERY FIRST TIME WE WERE 

able to get our hands on a "CONFI- 
DENTIAL" copy of the technical 
manual for the RCA STF100 VideoDisc 
Player. It is very complete and compre- 
hensive. As a result, this article, de- 
scribing all of the important technical 
features and operation of the RCA 
CED-type players, became possible. 

Figure 1, a block diagram, gives you 
a complete overview of all of the op- 
erating circuitry of the player. Most of 
these elements clearly divide into two 
basic categories — system control and 



signal processing circuits. The system 
control electronics are supervised by an 
on-board microprocessor. It receives 
inputs from user controls and uses that 
information to oversee player operation. 
This microprocessor is also respon- 
sible for decoding the Digital Auxiliary 
Information (DAXI) code supplied by 
the videodisc that permits the player to 
determine time indications. Most of the 
system control electronics are mounted 
on a single circuit board that is physi- 
cally positioned above the disc player's 
turntable, hidden inside the case. 
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FIG. 1— BLOCK DIAGRAM OF THE VIDEODISC player. This diagram shows all of the elements that 
retrieve the signal from the disc. 
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FIG, 2— THIS DRAWING SHOWS HOW THE FUNCTION SWrTCH controls the player's operations. 



The signal -processing circuits together 
with some processing circuits located in 
the arm assembly, detect the video in- 
formation on the disc, demodulate this 
information, process it through a comb 
filter and then use it to modulate the 
output of a Channel 3 or 4 modulator. 
This signal is then coupled to a standard 
color TV receiver. 

Six integrated circuits do the job. 
They comprise almost the entire signal 
processing circuitry. 

Mechanical operation 

When the machine is put into use the 
operator uses the FUNCTION lever, a 
front-panel switch. This is actually the 
visible portion of a mechanical linkage 
connected through cams to 'operate 
four switches and to raise the turntable 
to the play position. You can see the 
details of this arrangement, in Fig. 2. 

The switches are the ac power switch, 
the ac play switch, the dc play switch 
and the antenna switch. 

When the function switch is moved 
to the LOAD position, the mechanical 
system lowers the turntable to allow 
the caddy housing the videodisc to be 
inserted into the player. When the lever 
is placed into the play position, after 
the disc caddy has been removed from 
the player, the turntable is raised to 
support and rotate the videodisc. 

The FUNCTION lever also controls, as 
mentioned a moment ago, the antenna 
switch. When the player is in its off 
mode, the antenna switch connects the 
external antenna to the TV set through 
the disc player's RF output jack. In the 
PLAY and load positions the antenna 
switch is activated by the linkage to dis- 
connect the external antenna and to 
connect the output from the internal RF 
modulator to the RF output jack. 

As you can see in Fig. 2, the function 
lever is connected to a tapered slider 
cam that is mounted directly under the 
center of the turntable. The turntable 
center shaft, or follower, rests on this 
slider cam. In the play mode, the slider 
cam raises the turntable until it contacts 
the disc that has been inserted into the 
player. 

Videodisc signal retrieval 

As you probably already know, the 
RCA player uses the CED, capacitive 
pick-up system. In this system FM 
modulated carrier signals are stored on 
a conductive plastic disc by varying the 
depth of the grooves. The FM TV 
signal is retrieved by detecting chang- 
ing capacitance between a metallized 
electrode on the stylus and the conduc- 



A Technical Overview 



tive disc. Figure 3 is an enlarged dia- 
gram showing this process. 

The varying capacitance that results 
is then coupled to a 910-MHz tuned line 
in the resonator assembly that is driven 
by a 915-MHz oscillator. The changing 
capacitance from the stylus modulates 
the resonant frequency of the 9 10- MHz 
tuned line, thus changing the operating 
point of the 915-MHz oscillator energy 
on the tuned line. This in turn amplitude 
modulates the 915-MHz oscillator sig- 
nal (see Fig. 4). The modulated 915- 
MHz signal is then applied to a peak de- 
tector circuit. 

The signal recovered by peak-de- 
tecting the oscillator signal is an elec- 
trical replication of the information in 
the grooves of the videodisc. 

Stylus operation 

The diamond stylus recovers the sig- 
nal from the disc. This stylus has a thin 
metalization on the trailing edge. This 
metalization is typically 2500 angstroms 
thick (.0000098 inches). The typical 
depth of the modulation on the video 
disc is approximately 850 angstroms 
(.0000033 inches) (see Fig, 5). 

As the videodisc groove passes by 
the metalization on the diamond stylus, 
the effective capacitance between the 
metalized electrode on the stylus and 
the disc varies at the same rate as the 
distance between the tip of the electrode 
and the disc surface. Therefore, a signal 
recorded on the videodisc, a 5-MHz 
sine wave for instance, causes the 
capacitance between the electrode and 
the disc to vary at a 5-MHz rate. 

Note that the diamond stylus is used 
only as a holding mechanism for the 
metalized electrode on the back of the 
stylus. The stylus itself does not pick 
up the video signal from the disc. Nor is 
it absolutely necessary for the stylus tip 
to be in mechanical contact with the 
disc. Signal is retrieved even if the 
stylus leaves the disc surface momen- 
tarily. 
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FIG. 3— STYLUS PICKUP OPERATION is detailed 
in the enlarged view. 



The stylus electrode and its flylead 
(conductive shank! are connected to 
one end of a tuned line in the resonator 
cavity. This tuned line is connected 
through a small capacitance to the 
cathode of a varactor diode that con- 
trols the frequency of the 915-MHz 
oscillator. 

The resonant frequency of the stylus 
flylead tuned line is controlled by an 
AFT voltage that is coupled back from 
the PW 900 preamplifier circuit. The 
DC voltage from the AFT circuit is ap- 
plied to the cathode of the varactor 
diode thus changing the tuned line cen- 
ter frequency. This ensures that the 
915-MHz oscillator is always operating 
at the midpoint of the trailing slope of 
the 910-MHz tuned line. As a result, 
the amplitude modulation of the 915- 
MHz oscillator will be linear in both 
positive and negative directions. This 
prevents the tuned line center frequency 
from shifting due to changes in stray 
capacitance at the stylus, thus causing a 
nonlinear amplitude modulated signal 
at the output of the detector. 

Now that you have a general picture 
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GROOVE WIDTH 
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.0001 INCH 



VIDEO DISC 

40 GROOVES IN .004 INCH 

(10000 GROOVES/INCH) 

DETAILS OF GROOVE DENSITY of the RCA 

videodisc are shown here. 



of the RCA disc player we'll give you 
till next month to digest this informa- 
tion. Then we will continue with a cir- 
cuit by circuit description of the play- 
er. R-E 
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FIG. 4— VIDEO SIGNAL IS RETRIEVED FROM THE DISC by modulating a 915-MHz oscillator. 
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CARRIERS ARE PLACED ON 
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GROOVE AT AN FM RATE 
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FIG. 5— DEPTH OF MODULATION on the videodisc (RCA's CED version) Is approximately .0000033 
inch. The stylus (right) rides the groove with a mere .065 grams of force tracking. 
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E. G. BROONER 
THE IBM SELECTRIC TYPEWRITER/TER- 

minal, with its famous "bouncing ball" 
typing element, is perhaps one of the 
best and most successful printing de- 
vices ever made. There are many ver- 
sions and imitations of the Selective, 
most including someone else's elec- 
tronics built around the IBM mecha- 
nism, and all have achieved a good 
reputation. As used Selectric terminals 
come on the market, advertised as 
microcomputer printers, there is 
naturally a lively interest in them. 

Many articles have been written 
about the conversion of these terminals 
to ASCII and their use with small com- 
puters. Most of those articles deal with 
mating one particular model of Selectric 
to one particular type of computer. This 
one will describe the conversion of 
what is advertised as the "Date!'"' Selec- 
tric — but it will also deal with generali- 
ties that should help the experimenter 
in working with various other versions 



tion is not necessary if the printer is 
used only with your own computer. 
You can make up your own, and the 
way to do that will be explained later. 

Characters 

The Selectric handles two kinds of 
characters, printable and control. The 
control characters each operate from a 
single solenoid and therefore use only 
one bit of the data word. The control 
characters are: line feed (called index 

by IBM). CARRIAGE RETURN, SPACE. 

BACK-SPACE, TAB and SHIFT. The correct 
bit for each can be determined easily by 
experiment. In a Selectric printer there 
will normally be about a dozen control 
lines going to the solenoids: we are con- 
cerned with six control lines plus those 
needed for printable characters, A logic 
"low" is usually required to operate 
the solenoid driver. That can be con- 
firmed by a voltmeter or logic probe 
and handled accordingly, depending on 



3 
























2 
























1 
























■ 



























1 


2 34 56 789 10 



TILT 



ROTATE 
FIG, 1— TILT AND ROTATE positions tor IBM 
Selectric "golf ball." Use a chart like this to 
record functions and characters for your machine. 



cai typing ball, which may be thought 
of as a 4 x II matrix. 

The lower left corner of that "map" 
may be thought of as a "home" posi- 
tion. If the , striking mechanism is 
operated at this position , that particular 
character will print. If. however, a 
TILT l and ROTATE ONE signal are ap 
plied at the same time, the printed char 
acter will be that located at 1,1 on Fig 
1. Any of the 44 positions can be ad 
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available on the surplus market. 

First, a word of warning: The con- 
versions are not easy. They should not 
be attempted by anyone who is not a 
"tinkerer" (or by anyone who can af- 
ford a daisy wheel printer). The main 
reasons for taking on a project like this 
are the relatively low cost, and the fun 
of doing it. At best, the result is a slow 
(but otherwise nice) typewriter-quality 
printer. At worst, you may run into dif- 
ficulties and need help from the local 
IBM service rep, at something like $60 
per service call. But when the project is 
successfully completed, you will have a 
printer whose output is every bit as 
nice as that of a daisy wheel printer, at 
a small fraction of the cost. 

Coding 

All, or nearly all, of those surplus 
machines use some code other than 
ASCII. IBM has implemented as many 
as three different codes over the years. 
That is one of the first stumbling blocks 
in purchasing a used terminal — the 
buyer usually worries about which 
code is used, and how to translate it to 
ASCII. However, it really does not 
matter which code was used, as trans! a- 



whether a "high" or "low" is used by 
your particular machine. 

Data Lines 

Considering that eight data lines are 
used for ail operations, the control 
functions can be coded by placing each 
function on one data line. For example, 
if you want bit-seven to be a carriage 
return, the binary code for that opera- 
tion is 10000300 (80 hex or 128 deci- 
mal). The other control bits can be 
similarly assigned. Note that there are 
more control and print signals than 
there are bits in the data word. Some 
multiplexing will have to be done. 

Print Functions 

Printable characters are a little more 
difficult to generate than control char- 
acters, but not much. Lower-case char- 
acters are all selected by six control 
lines. Those are described as tilt i. 

TILT 2. ROTATE. ROTATE 2. ROTATE 2A. and 

rotate 5. As the names imply, those 
signals tilt and rotate the ball until the 
correct character is in the print posi- 
tion. The four "rows" on the ball are 
selected by various combinations of the 
tilt signals, and the "columns" are ac- 
cessed by combinations of rotate sig- 
nals. Figure I shows a "map" ofatypi- 



dressed by some combination of tilt and 
rotate signals. 

Now for upper case: A shift signal 
turns the ball 180 degrees, and on the 
"back" side of the ball, the upper-case 
characters equivalent to those of the 
"front," are found in the correspond- 
ing position. Shift and tilt/rotate signals 
use a total of seven bits. The one re- 
maining operates the cycle clutch. That 
last bit controls the actual printing, by 
causing the ball to strike the paper. 



Ball deciphering 

The question now arises: How can 
we tell which line is rotate 2. for ex- 
ample, and which activates some other 
function? One method would be to 
place a signal on each line and see what 
it does. A simpler approach is just to 
transmit a number to the machine and 
see what character results, (That will be 
covered in more detail after we con- 
sider the interfacing techniques that can 
be used.) For now. just accept the fact 
that translation betwen ASCII and your 
printer is not going to be any problem. 
Be assured, also, that the same data 
bits can be used for both printable and 
control characters, as you will only be 
transmitting a single kind of character 
at any one time. The cycle clutch line is 
the key to that "multiplexing." It 
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Part 1 — Weed a letter-quality printer 
for your computer? Here's a way to use an 
IBM Selectric printer mechanism without having to worry about ASCII conversion. 



operates only for letters, and is inopera- 
tive for control functions. Its signal 
tells the machine how the bits are to be 
interpreted. 

Hardware 

Now we can consider, briefly, the 
actual hardware interface. The surplus 
printer will have had some kind of inter- 
face in its previous life. That may still 
be present, in modified or unmodified 
form. It may or may not work, and 
there may or may not be documenta- 
tion for tt. It will probably be better to 
just rip it out and build your own. 

As an example, we once obtained 
some machines that had been part of a 
time-sharing network. The interfaces 
were supposed to work, but didn't last 
long, and the documentation was no 
help. Those particular models used 
nearly 100 IC's to convert data from 
serial to parallel form, and to control 
the solenoid lines. We eventually used 
the machines as parallel devices, with a 
four-IC intetface of our own design. They 
could easily have been made to operate 
as serial by the addition of a UART and 
a few more support IC's. 

Typefaces 

Some IBM type-balls contain the 
corner brackets used in BASIC pro- 



grams to indicate "greater-than" and 
"less-than." They also have the caret, 
or up-arrow, used to indicate ex- 
ponentiation, and the backslash that is 
so useful in CBASIC. It is, therefore, a 
good idea to order that sort of ball from 
IBM if the printer is to be used for list- 
ing programs. If it is to be used only for 
word processing, you may want some 
other special type font. That point is 
mentioned because the used machines 
sometimes come equipped with a ball 
that is worn or otherwise unsuitable, 
and may have to be replaced anyway, 
(IBM will need to know the type and 
model number of the Selectric mecha- 
nism your printer contains.) 

The conversion 

With the printer at hand, and work- 
ing properly from the keyboard, it's 
time for conversion for use with your 
computer. It should be noted that it has 
to be in top mechanical shape for com- 
puter use. A sticky carriage return, or 
tab key. can be tolerated in manual use, 
since you can always hit the key a 
second time. The computer, though, 
will just go on whether or not it worked 
the first time. Some of the mechanical 
problems we encountered, strangely 
enough, were the result of over-zealous 
lubrication by whoever "refurbished" 



our machines before putting them on 
the market! Removing a thick layer of 
"axle grease," and replacing it with 
just a touch of WD^fO, took care of 
most piobleins. 

An inspection — and adjustment, if 
necessary — is money well spent at this 
point, especially if you don't fancy 
yourself a typewriter mechanic. IBM 
service reps are happy to work on any- 
thing IBM ever made if it has not been 
mutilated or severely modified, and to 
say that they are perfectionists is an un- 
derstatement. 

The first step in the conversion is the 
identification of the wiring associated 
with the solenoid operation, and with 
the keys, if they were wired. If the ma- 
chine was used for both send and re- 
ceive, the keys will have been con- 
figured to close switches. In the Datcls 
(and presumably in any typewriter in- 
tended for I/O) there is a fairly large 
cable harness going from front to rear 
(see Fig. 2). There is also a small PC 
board "up front." containing the transis- 
tors that operate the solenoids. That 
rather bulky cable carries all the in- 
coming and outgoing TTL-level send/ 
receive pulses, and also the power for 
the transistors and the solenoids. 

In the models we converted, the 
cable terminates in a large plug and 
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FIG. 2— BOTTOM VIEW of Se/ectric mechanism 
showing solenoid-driver board. Note thick 
cable assembly running from board. 



socket near the rear of the machine. 
Disconnecting the cabie at this point 
separates the mechanical from the elec- 
trical functions and makes trouble- 
shooting a lot easier when it is required. 

Try to have documentation, if any is 
available, as it simplifies identifying the 
cable wiring. If none is available, the 
wires carrying power can be identified 
with a meter. If the machine was used 
for input, as well as for output, the keys 
will operate switches. Each key will 
close one or more contacts, briefly, 
each time it is struck. The pulses gen- 
erated are too short to show on a meter, 
but can be "caught" by a logic probe. 

While repeatedly striking a key, (for 
example, lower-case "a"), use a logic 
probe to find which tilt and rotate out- 
puts are being keyed. Continue that 
process for every lower-case character. 
Keep notes! 

The control -character lines are even 
easier to identify. Placing a "low" (in 
some models it may be a high) on the 
correct line will cause the function to 
take place. You simply activate one line 
at a time and note which ones operate 
which function. In this context, the 
shi ft function can be considered a con- 
trol character. Its operation will cause 
the ball to rotate 180 degrees, space 
will advance the mechanism one space, 
and so on. The only line with a "repeat" 
function is the cycle clutch. It can be 
identified by the method just discussed 
and will respond with a rapid series of 
responses when the line is activated. 
For each response, the ball will be 
driven against the platen and will print 
whatever character is located at the 
ball's "home" position. 

The interface hardware 

At this point let's discuss the hard- 
ware interface. Although it is theoreti- 
cally possible to perform the entire 
transformation by means of either hard- 
ware or software, we chose to use a 
combination of the two. Operating the 
solenoids is the only function this inter- 
face has to perform; the translation 
from ASCII is done by software. The 
other critical part of the printing pro- 
cess, time-delay generation, is also 
much easier to do in software than it 
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FIG. 3— FUNCTIONS PERFORMED by each IC section are clearly indicated. Bar over function descrip- 
tion represents a loglc-"low" output. 



would be in hardware. That latter fact 
accounts for the relative simplicity of 
the hardware part of the conversion. 

The hardware interface is easily con- 
structed on perforated construction 
board using wire- wrap techniques and 
consists of 12 2-input nand gates, (in 
this case, three type-7400 TTL IC's) 
and a single nor gate, one section of a 
7402. The operational theory will be 
described briefly, making reference to 
the schematic diagram shown in Fig. 3. 

The nor gate is used only for shifting 
between upper and lower case. In the 
unmodified unit, the shift is electrical, 
even when operated from the keyboard. 
In the conversion, therefore, provision 
must be made to operate the shift mag- 
net from either the keyboard switch or 
the computer — hence the two-input 
gate, in which a "low" at either input 
will place a "low" on the magnet 
driver. 

The NAND gates all operate with one 
input for signal and one for an enable 
pulse. A bank of five gates, all enabled 
at the same time, control the non-print- 
ing (control) characters, such as space 
and carriage return. The remaining 
seven gates are also all enabled at the 
same time; the schematic shows that 
either the seven printable-character 



gates or the five non-printing-character 
gates are enabled at any one time, but 
never both sets at the same time. Thus, 
we can use each data line, if necessary, 
for two different purposes. Data line 0, 
(zero), for example, is connected to both 
the rotate- i gate and the backstage 
gate. Which of those recognized by the 
printer is determined by the output of 
the cycle-clutch gate. If the cycle- 
clutch signal is present, meaning that a 
printable character is intended, then the 
gate's output is "low." A "low" at that 
point engages the clutch and disables all 
the gates for non-printing characters, 
(control functions). The same philos- 
ophy holds true for each control func- 
tion or print-enabling signal on the data 
bus. If printing is intended, the cycle- 
CLUTCH signal will be present and if a 
control function is to be executed, the 
gates for tilt and rotate are disabled 
and the gates for control characters are 
enabled. The only remaining feature of 
the print cycle, still to be established, is 
the timing, and this will be accomplished 
by the software to be described in Part 
2 of this article. 

The power supply 

Another part of the conversion is the 
modification of the power supply. In 



PARTS LIST— INTERFACE BOARD 

Resistors, Vt watt, 5% 

R1-R8— 390 ohms 
Capacitors 

C1 — 22 ^F, 15 volts, electrolytic 
C2 — 0.1 jUF, ceramic disc 
Semiconductors 

1C1-IC3 — 7400 quad 2-input nand gate 
IC4-7402 quad 2-input nor gate 
Miscellaneous: perforated construc- 
tion board, four 14-pin wire-wrap IC 
sockets, wire-wrap materials. 

PARTS LIST— POWER SUPPLY 

Capacitors 

C3 — 2200 fiF, 25 volts, electrolytic 

C4— 0.1 )UF, ceramic disc 

Semi conductors 

IC5 — 7805 five-volt regulator 

D1-D4— 1N4001 

T1 — 6.3 volts, 600 mA or greater 

Miscellaneous: perforated construction 

board, wire, mounting hardware. 
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FIG. 4— NEW INTERFACE BOARD compared 
with old. Capacitor C2 is mounted on wiring- 
side of board. 



oor printer, there was a five-volt supply 
that powered nearly 100 TTL IC's — see 
Fig. 4. Removing that load, and replac- 
ing it with only four IC's, resulted in a 
tendency for that supply to output a 
higher voltage than was required. There 
are several solutions to that kind of 
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FIG. 5 — THIS POWER SUPPLY can easily meet the demands of the new interface board. 



problem — keeping the old load or 
dividing the output with heavy resistors 
are two possibilities. We chose the 
latter. 

It might be just as easy toinstall a 
new, small, transformer for the five- volt 
supply. A six- volt filament transformer, 
bridge rectifier, capacitor and three- 
terminal regulator (7805) would provide 
a cheap but adequate supply for the four 
IC's. A schematic for such a supply is 
shown in Fig, 5. In the models we con- 
verted, the five-volts also drove some 
small transistors that were part of the 
magnet-driven arrangement. The cur- 
rent drain for that is negligible. 

Troubleshooting the hardware 

When you are reasonably sure that 
the hardware conversion is complete. 
and that the typewriter is in working 
order, some tests can be made. By 
placing a signal on each data line, one at 
a time, the control functions can be 
tested; you can also verify that each 
line will activate one tilt or rotate op- 
eration if (he cycle clutch is activated at 
the same time. Unless you are using a 
method that allows you to control the 
pulse timing, the functions may repeat. 



That is normal. 

If the cycle clutch is energized by 
itself the machine should repeatedly 
print the "home" character — in most 
cases a "minus" sign. If the cycle 
clutch, plus one or more tilt/rotate 
lines are pulsed, a different printable 
character should be generated. Following 
the schematic, and the map of the ball, 
it can be determined whether or not the 
interface is working properly. 

If the right combinations do not pro- 
duce the right results, look for trouble 
in your interface wiring first of all. Then 
check the magnet-driver board (or its 
equivalent in a different model type- 
writer) and, finally, make sure that no 
solenoids are sticking open or closed 
for mechanical reasons. 

At this time you might also wish to 
try transmitting one or more characters 
from the computer, by means of the 
OUT instruction. Using out without 
time delays, will cause each character 
to repeat until the next one is sent. At 
this point it is probably better to just get 
on with the software, which will be 
presented in both 8080 machine code 
and a TRS-80 BASIC program in 
Part 2. R-E 



Electronic credit card 
makes debut in France 

Ten banks in three French cities are test- 
ing use of a "smart card" in banking. 
That type of card, which has already been 
used experimentally by the Italian tele- 
phone system, is an electronic credit card 
with its own memory — a microprocessor 
IC — built in. 

When the card is put into a payment 
machine or terminal and a personal code 
entered, the memory identifies the bearer, 
indicates the current money value of the 
card, and automatically dates and records 
the transaction that has taken place. 

In the three-city trial, the French banks 
are using smart cards instead of cash. The 
cardholder deposits a sum into an ac- 
count, from which he can then draw with 
the help of his card. It is expected that in 
the near future, he can pay bills, receive 
cash, or obtain his bank statement or 
other information, simply by inserting his 
card in a terminal. Such information will 
be displayed on a home terminal by insert- 
ing the card in an add-on card reader. 
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INSERTING THE SMART CARD in the reader to the right of the display terminal shows the cardholder [J 
his bank balance. It also supplies any other information for which the system may be programmed, or to 
may transfer funds according to his instructions. -5 
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1-IC PROGRAMMABLE 



Need to control music or sound effects from software with- 
out overtaxing your computer? Here are two new IC's that 
make it possible. 



BONAVENTURA ANTONY PATURZO 



REALISM IS ONE OF THE MAIN ATTRAC- 

tions of the microprocessor-based games 
(handheld and video) that have become 
so popular in recent years. That realism 
is enhanced by the ingenious sound ef- 
fects that are an important part of most 
of those games. 

Hobbyists and experimenters also 
want realism in their projects, but dupli- 
cating those sound effects is not that 
easy. A microprocessor can create 



sounds with just a speaker, but con- 
sidering the processor time required to 
sustain even a single note, it would be 
incapable of doing much else. 

Genera! Instruments has developed 
two LSI circuits that have solved that 
problem. The AY-3-89l0and AY-3-89I2 
PSG's (Programmable Sound Gen- 
erator) are designed to work with a 
microprocessor/microcomputer to pro- 
duce complex sounds under software 



control. The AY-3-89I0 has two 8-bit 
parallel ports and comes in a 40-iead 
DIP package. The AY -3-89 1 2 has one 
port and 28 leads. 

The PSG's have a wide range of ap- 
plications. Those devices can create a 
simple noise such as a gunshot or ex- 
plosion for use with an electronic game, 
or they can create complex musical 
notes and chords for use with even 
high-end electronic instruments. You 
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RG. 1 — THE AY-3-8910 programmable sound generator from General Instruments. The two I/O ports 
connect the host computer with the outside world. 
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SOUND GENERATOR 



may even want to use one of the PSG's 
to generate sound effects for the 
Unicom-1 robot. {Note: If you come up 
with a sound effects circuit for the 
Unicorn- 1 , send it to lis at: Editorial 
Department, Radio-Electronics, 200 
Park Ave. S.. New York, NY 10003. 
We'll pass the better ones along to our 
readers — Editor.) 

To generate sounds, the host proces- 
sor gives the PSG instructions as to 
what sound is to be produced by writing 
to specific registers within the PSG. 
Once done, the processor is free to do 
other chores whiie the PSG generates 
the desired sounds. 

The PSG 

The AY-3-8910/AY-3-8912 contain 
the following sound generating blocks 
(Fig. 1): 
Tone generators — three square- 
wave generators which, depending 
on the clock frequency used, can 
produce tones from sub-audible to 
supra-audible in frequency. 
Noise generator — produces a fre- 
quency-modulated pseudo-random 
pulse-width squarewave output. 
Mixers — combine the outputs of 
the tone generators and the noise 
generator (there's one mixer for 
each channel). 

Amplitude control — provides the 
internal D/A (Digital to Analog) con- 
verters with either a fixed or variable 
amplitude pattern. The fixed ampli- 
tude pattern is under control of the 
CPU, while the variable amplitude 
pattern comes from use of the en- 
velope generator. 

Envelope generator — provides am- 
plitude modulation of the output 
from each mixer. Both shape and 
cycle of the envelope can be set by 
the user. 

D/A converters — the three convert- 
ers each produce an output signal 
of up to 16 levels as determined by 
the amplitude control. 
Additionally, the I/O ports can be 
used to interface the host processor and 
the outside world. (Refer to Fig. 2 for 
a pin-out diagram of the PSG), 

Sixteen registers control the sound- 
generating blocks and I/O ports of the 
PSG. Those registers are memory- 
mapped and appear to the processor as 
a 16-word block out of 1024 possible 
addresses. The four low-order data/ 




FIG. 2— PINOUT tor the A ¥-3-8910 and the AY- 3-6912 programmable sound generators. 









TABLE 1 


BDIR 



BC1 
1 


BC2 



PSG FUNCTION 

INACTIVE — the PSG DA7-DA0 are in a high im- 
pedance state. 





1 


1 


READ FROM PSG — causes contents of currently ad- 
dressed register to appear on DA7-DA0. 


1 


1 





WRITE TO PSG — latch data on DA7-DA0 into current- 
ly addressed register. 


1 


1 


1 


LATCH ADDRESS — the PSG DA7-DA0 contain a reg- 
ister address (select the register whose address ap- 
pears on DA7-DA0). 



address bits on the PSG (D0-DA3) 
select one of the 16 registers. Data/ 
address bits DA4-DA7 must be low, pin 
A8 must be high, and pin A9 must be 
low when selecting a register. After the 
desired register has been selected, 
DA0-DA7 are used for either a read- 
from, or write-to, PSG operation. The 
bus direction input (BDIR-pin 18), BC1 
(pin 20), and BC2 (pin 19) are used to 
select whether to latch an address into 
the PSG, perform a write-to or read- 
from PSG, or go into the inactive state. 



Table 1 summarizes the operations. 

Before going into the different opera- 
tions of the PSG, it is necessary to un- 
derstand the proper sequence of signals 
to and from the devices. During a 
register-addressing sequence, the bus 
controls (see Table I) should assume an 
"inactive" state and then a "latch 
address" state; the address is then 
placed on the bus, followed by an "in- 
active" state. A write-to- PSG sequence 
would involve sending "inactive", 
placing the data on the bus, sending a 
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FIG. 3— DETAIL of the read/write control resister array shown in Fig. 1. Note registers R16 and R17 
that restore the parallel port taken up by the PSG and, in the case of the AY-3-B910, add another. 



"write-to PSG" signal, and finally 
sending an "inactive" signal. A read- 
from-PSG sequence involves sending 
"inactive", then a "read -from -PSG" 
signal, reading the data on the bus, and 
Finally sending an "inactive" signal. 
Note that the read/write data sequences 
normally (though not necessarily) fol- 
low the register-addressing operation. 
That allows for multiple reads and 
writes of the same register without re- 
addressing. 

Operation 

Figure 3 shows the various register 
arrays contained within the PSG and 
their corresponding functions. Bits B7- 
B0 correspond to DA7-DA0 once the 
specific register has been selected. 

As seen in Fig. 3, registers R0-R5 
control the frequencies of the three 
tone generators. Note that each chan- 
nel (the PSG has 3 independently-pro- 
grammable analog output channels) has 
an eight-bit fine-tune and four-bit 
coarse-tune register. The equations for 
the tone frequency output are: 

] f T= f CLOCK 

16TP 10 



2. TP, = 256CT 10 + FT 



ho 



Where: 



ft 



CLOCK 



TP 10 
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desired tone fre- 
quency 

input clock fre- 
quency 

decimal equiva- 
lent of the tone 
period bits TP11 — 
TP0. 

CT 10 = decimal equiva- 
lent of the coarse- 
tune register bits 
B3— B0 (TP11— 
TP8) 

FT 10 = decimal equiva- 
lent of the fine- 



tune register bits 
B7— B0 (TP7— 
TP0) 

Note that TP is the 1 2-bit combination 
of the coarse- and fine-tune registers. 
Equation 2 breaks TP into its compo- 
nent parts. Rearranging the equations: 

= f CLOCK 



a.TP 



10 



b. CT, + 



16f T 

FT 10 = 
256 



TPjo 
256 



The following examples should help 
clarify the math involved: 
Example 1 : 



fr 



TP 



to 



'CLOCK 

= 2x10 6 



1 kHz 

2 MHz 



125 



16(1x103) 



Substituting this result in equa- 
tion (b): 

FT 10= 125 



CT 



10 



256 256 



CT 10 = = 0000 (B3— B0) 

FT 10 = 125,0 =01111101 (B7— B0) 

Example 2: 

f T = 100 Hz 
fcLOCK = 2 MHz 



TP 10 = 2X1Q6 



1250 



16(1X102) 
Substituting this result in equa- 
tion (b): 

FTjo = 1250 = 4 + 226 
256 256 256 



CT 



CT 10 = 4 10 = 0100 (B3— B0) 

FT 10 = 226, o = 11100010 (B7— B0) 

Register R6 controls the noise-gen- 
erator frequency. The equation for de- 
termining the noise frequency is: 



16NP 10 

Where: f N = desired noise fre- 
quency 
fcLOCK = input clock fre- 
quency 
NP 10 = decimal equiva- 
lent of the noise 
period register 
bits B4— B0. 

Rearranging the equation: 

NP,- = f clock 



10 



16 f N 



Using that second equation, you can 
solve directly for the required value of 
NP for a specific noise frequency. 

Register 7 controls the three noise/ 
tone mixers and the two I/O ports (one 
I/O port in the 8912 IC). Bits B0-B2 
control whether or not a tone is enabled 
and bits B3-B5 enable/disable the noise 
on each analog output channel. Two of 
the truth tables shown in Table 2 sum- 
marize the enable/disable conditions. 
Bits B6 and B7 control the status of the 
I/O ports as shown in the third truth 
table in Table 2. 

Simply disabling the noise and tone 
generators does not turn off an analog 
output channel. Turning a channel off is 
done by writing all zeroes into the 
channel's amplitude-control register. 

The outputs of the three mixers are 
sent to three D/A converters. Each D/A 
converter's output amplitude is either 
set to a user-specified level or modulated 
by the PSG's internal envelope gen- 

TABLE 2 

NOISE ENABLE TRUTH TABLE: 

R7 Bits Noise Enabled 

B5 B4 B3 on Channel 





1 
1 


1 
1 




1 


1 


1 

1 



c 
c 
c 
c 



B A 

B — 

— A 

B A 

B — 

— A 



TONE ENABLE TRUTH TABLE: 

R7 Bits Tone Enabled 

B2 B1 B0 on Channel 



C 

C 

c 
c 



B 

B 



B 





A 
A 
A 
A 



I/O PORT TRUTH TABLE: 



R7 Bits 
B7 B6 



I/O Port Status 
IOB IOA 

input Input 

Input Output 

Output Input 

Output Output 



erator. Registers 10, 11, and 12 control 
the amplitudes of channels A, B, and C, 
respectively. If the amplitude-mode bit, 
B4, is set to logic 0, then the user can 
control the output amplitude by supply- 
ing a 4-bit code to B0-B3. Figure 4 
shows the output levels for all possible 
values of B0-B3. As previously men- 
tioned, writing all zeroes on bits B0-B3 
turns a channel off. 



NDTE: THIS IS THE ENVELOPE 

ONLY -NOISE AND TONES 
ARE DISABLED. 



R15 BITS 

B3 B2 Bl BB 




FIG. 4— OUTPUT LEVELS for all possible com- 
binations of bits BB-B3. Writing MM on bits B8- 
B 3 turns a channel off. 



When the amplitude-mode bit of a 
channel's amplitude-control register is 
set high, then that channel's output am- 
plitude is varied by the PSG's internal 
envelope generator. The envelope's 
frequency, shape, and cycle pattern 
can be varied, allowing quite complex 
envelope patterns. 

Registers R13 and RI4 control the 
period of one envelope cycle; R14 is the 
coarse-tune register while R 13 is the 
fine-tune register. The envelope fre- 
quency equations are: 

f E = f CLOCK 

256EP 10 

EP 10 = 256CT 10 + FT 10 

Where: f E = desired envelope 
frequency 
fcLOCK = input clock fre- 
quency 

; decimal equiva- 
lent of the enve- 
lope-period bits 
CT 10 = decimal equiva- 
lent of the coarse- 
tune register bits 
B7— B0 
FT10 = decimal equiva- 
lent of the fine- 
tune register bits 
B7— B0 
Rearranging the equations: 



EPi 



a.) EP 10 = fcL °cK 
256f P 



b.) CT, + 



256 



256 



ENVELOPE GENERATOR OUTPUT 



A. 



An example, using the above equations: 

h = 0.5 Hz 
♦clock = 2 MHz 

EP 10 = 2X1Q6 =15,625 
256(0.5} 

Substituting this result in equa- 
tion (b). 

CT« + FTl0 = 15.625 = ei + 9 



\N\N\N\J\N\ 



N 

/\AAM/\/\/\AA 



256 



256 



256 



1/ 



A 



h- 



ENVELOPE PERIOD 
(DURATION OF ONE CYCLE) 



FIG, 5— THE ENVELOPE Is determined by the 
R15 bits. The X's denote a don't-care condition. 



CLOCK SIGNALS 
TO MICROCOMPUTER 



CT 10 = 61 10 = 001 11 101 (B7—B0) 
ET 10 = 9io = 00001001 (B7— B0) 
As shown in Fig. 3, register RI5 pro- 
vides control of the envelope shape and 
cycle pattern. Bit 4) is "hold", bit 1 is 
"alternate", bit 2 is "attack", and bit 3 
is "continue". Figure 5 provides a 
graphical presentation of the patterns 
that can be generated, using the above 
functions (note: "X" in Fig. 5 indicates 
a don't-care condition — the bit can be 
either or 1). 

Interlacing 

Figure 6 shows an economical circuit 
(using a color-burst crystal) that pro- 
vides not only the clock for the PSG, 
but also the system clock for the micro- 
processor that controls the PSG. 





1/6 4069 



FIG. 6 — A COLOR-BURST CRYSTAL is used In this circuit that provides a clock for the host micro- 
computer as well as for the PSG. 




FIG. 7— THIS circit sums the PSG's three analog channels, amplifies them, and drives a speak 
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The circuit shown in Fig. 7 sums the 
three analog channel outputs and am- 
plifies the sum with a standard low- 
voltage IC amplifier. The advantage of 
using that IC is obvious — you can tap 
the five-volt supply for the IC's biasing. 
Position all components as close to the 
IC as possible, especially the decoupling 
components. 



To access the PSG's registers and to 
read-from and write-to those registers, 
the microprocessor must interface with 
the eight data/address lines (DA0-DA7) 
of the PSG plus the bus control lines. 
BDIR, BC2. and BC1. Since BC2 can 
be left high (see Table 1), the bus-con- 
trol lines needed can be reduced to two. 
The PSG's eight data/address lines can 
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*■ AMAL06 B 
ANALOG C 
FIG. 8— A PI A (Peripheral Interface Adapter) is needed if a 6800 or 6502 microprocessor is used. 
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be tied directly to the microprocessor's 
data lines if decoding is provided to 
place the PSG in its "inactive" mode 
(see Table I ) when the PSG is not being 
accessed. 

The PSG's can be interfaced to the 
6800 and 6502 microprocessors very 
easily, as shown in Fig. 8. A PIA (Pe- 
ripheral /nterface Adapter) IC is used 
between the microprocessor and the 
PSG. (See Radio-Electronics, Nov. 1980 
issue.) The setup for the 6800 is shown. 
For the 6502, a 6520 would be used as 
the PIA. Both of those microprocessors 
treat I/O and memory the same so that 
immediate control of the PSG would 
consist of "load accumulator" and 
"store accumulator at" instructions. 

Figure 9 shows a typical S- 100 bus in- 
terface. That design provides for read- 
ing-from and writing-to the PSG using 
only an 8080 in or out instruction to the 
proper address. The proper address is 
the memory location where the PSG 
resides, set by the switches going to the 
7485 's. Table 3 provides software 
routines written in 8080 assembly 
language. 
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FIG. 9— TYPICAL INTERFACE for the S-100 bus. This design requires only an 8080 IN or OUT instruc- 
tion to read-from or write-to the PSG. 



TABLE 3 



Application examples 



LATCH ADDRESS ROUTINE 

PORTADDR EQU 80H : ADDRESS TRANSFER PORT ADDRESS 
PORTDATA EQU 81 H ;DATA TRANSFER PORT ADDRESS 

THIS ROUTINE WILL TRANSFER THE CONTENTS OF 
8080 REGISTER C TO THE PSG ADDRESS REGISTER 
PSGBAR MOV A.C ;GET C IN A FOR OUT 

OUT PORTBAR ;SEND TO ADDRESS PORT 

RET 

WRITE DATA ROUTINE 



ROUTINE TO WRITE THE CONTENTS OF 8080 REGISTER B 
TO THE PSG REGISTER SPECIFIED BY 8080 REGISTER C 



PSGWRITE 



CALL 
MOV 
OUT 
RET 



PSGBAR ;GET ADDRESS LATCHED 
A,B, ;GET VALUE IN A FOR TRANSFER 
PORTDATA ,PUT TO PSG REGISTER 

READ DATA ROUTINE 



ROUTINE TO READ THE PSG REGISTER SPECIFIED 
BY THE 8080 REGISTER C AND RETURN THE DATA 
IN 8080 REGISTER B 



PSGREAD 



CALL 
IN 

MOV 
RET 



PSGBAR 

PORTDATA ;GET REGISTER DATA 

BA :GET IN TRANSFER REGISTER 




TABLE 4 



GUNSHOT SOUND EFFECT 



Register # 
Any not specified 
R6 
R7 
R10 
R11 
R12 
R14 
R15 



Octal 
Load Value 

000 
017 
007 
020 \ 
020 \ 
020) 
020 
000 




Explanation 



Set Noise period to mid- value. 

Enable Noise only on Channels A, B, C. 

Select full amplitude range under direct 
control of Envelope Generator. 

Set Envelope period to 0.586 seconds. 
Select Envelope "decay", one cycle only. 



TABLE 5 
EXPLOSION SOUND EFFECT 



Register # 
Any not specified 
R6 
R7 
R10 
R11 
R12 
R14 
R15 



Octal 

Load Value 

000 



007 
020 
020 
020 
070 
000 



Explanation 

Set Noise period to max. value. 
Enable Noise only, on Channels A, B, C. 

Select full amplitude range under direct 
control of Envelope Generator. 

Set Envelope period to 2.05 seconds. 
Select Envelope "decay", one cycle only. 







TABLE 6 




LASER SOUND EFFECT 




Octal 




Register # 


Load Value 


Explanation 


Any not specified 


000 


— 


R7 


076 


Enable Tone only on Channel A only. 


R10 


017 


Select maximum amplitude on Channel A. 
( Sweep effect for Channel A Tone period 


R0 


060 (start) 


I via a processor loop with approximately 


R0 


160 (end) 


I 3 mS wait time between each step from 060 
\ to 160 (0.429 mS/2330Hz to 1.0ms/1000Hz). 


R10 


000 


Turn off Channel A to end sound effect. 



Many computer programs, most ob- 
viously game programs, couid be livened 
up by using appropriate sound effects. 
The PSG can generate a wide variety of 
sounds. The gunshot and explosion 
sound effects (Tables 4 and 5) consist of 
pure noise, modified by a decaying en- 
velope. Table 6 shows a laser sound 
that uses a frequency- sweeping effect. 
Other sounds that can be created using 
that effect include a racing car sound, a 
wolf whistle, and a whistling bomb. 
The PSG can also produce simple tone 
sound effects. 

Although not shown in Tables 4, 5, 
and 6, care must be taken to observe 
the proper sequence of bus-contro! 
signals to the PSG, as explained earlier 
in this article. 

Sound effects do not have to be 
limited to game programs. They can 
signal you at the end of a long computa- 
tion (if you have better things to do 
than watch a CRT screen for an 
answer); they can serve as a debugging 
tool, indicating audibly which direction 
a program is taking; and they can create 
a loud sound to wake you in the 
morning, just before the coffee pot is 
switched on. 

There are eight full octaves of notes 
that the PSG can provide. Since the 
PSG has three channels, three note 
chords can also be played. Use of the 
various envelope patterns together with 
variable noise will allow the simulation 
of musical instruments to a certain 
degree. Because the tone frequency as 
well as output amplitude can be con- 
trolled by the microprocessor, effects 
such as vibrato and tremolo are pos- 
sible. 

Musical applications for the PSG 
seem endless. They will provide en- 
velopes for an external musical instru- 
ment (such as a synthesizer). They can 
provide backup rhythm; with them you 
can easily transpose music to match 
your vocal range or "play" a composi- 
tion you haven't yet mastered yourself. 
They will provide different instrumental 
sounds for your own compositions. 
And they will even give that automated 
coffee pot a musical tongue. 

At first glance the PSG's may seem 
complicated to use and understand. 
That's because there is a wide variety 
of musical sounds and effects that can 
be generated by those devices and each 
of those sounds can be produced and 
controlled to a sometimes astonishing 
degree. So, although the PSG's may 
seem complex, that is only because of 
the versatility of those devices. For 
more information on the AY-3-8910/ 
8912, consult General Instrument's ex- 
cellent data manual. You can write to 
General Instrument Corporation, 600 
West John St.. Hicksville, NY 
11802. R-E 
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MORSE & RTTY 




A new generation of SWL and ham accessories makes 
listening to Morse and radioteletype communications easier than ever. 



IF YOU HAVE EVER TUNED A SHORTWAVE 

receiver to the frequencies outside the 
broadcast bands, you probably won- 
dered what those unintelligible squeals, 
squawks, and tones were all about. 
You may have recognized some signals 
as Morse code but the rest sounded 
more like invaders from space. In either 
case, there seemed to be no way you 
could decipher those transmissions. 

Veteran shortwave listeners (SWL's) 
who specialize in eavesdropping on in- 
ternational aircraft, ship-to-shore, and 
overseas telephone communications 
have long found the "utility" bands a 
fascinating alternative to the daily 
broadcast fare. But until recently, even 
those utility DX'ers, as they are called, 
had to pass over a veritable treasure 
chest of information-filled non-voice 
communications: Morse code and radio- 
teletype (Baudot code). 

Now, with the help of the micropro- 
cessor and other low-cost integrated 
circuits, several Morse and Baudot 
(pronounced baw-doh) decoders let you 
copy those signals off the air electroni- 
cally, without requiring great technical 
expertise (like learning Morse code or 
knowing how to maintain a complicated 
teleprinter) and, in many cases, without 
spending a lot of money. Some are as 
easy to hook up as plugging in a cable 
to the receiver headphone jack; others 
convert your persona! computer to a re- 
ceiver video terminal. 
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There are, to be sure, several other 
non -voice modes in use on the bands. 
Facsimile and codes of many kinds are 
frequently used. However, there are 
enough Morse and standard Baudot 
transmissions to keep the novice and 
experienced utility DX'er alike glued to 
the receiver. Here are some examples 
of what awaits the casual listener: 

Amateur Radio. In addition to the 
normal two-way ham conversations 
(QSO's) on Morse (abbreviated CW, 
for "continuous wave") and radiotele- 
type (abbreviated RTTY), the American 
Radio Relay League transmits daily 
bulletins on all amateur bands about 
new FCC regulations, weather-satellite 
tracking data, and radio-propagation 
conditions forecasts. The CW and 
RTTY bulletins usually come through 
the crowded amateur bands much bet- 
ter than the League's phone (SSB) 
transmissions. 

News Wires, Dozens of news agencies 
(including United Press International 
and Associated Press) transmit RTTY 
dispatches to their subscribers all over 
the world. Tass (USSR) and Xinhua 
(China) are two examples of English- 
language foreign news wires you can re- 
ceive. Subscribers (newspapers, radio 
stations, etc.) pay a fee to receive each 
service and are thereby authorized to 
use this information received over the 
wire for rebroadcast or reprinting. 
Private individuals receiving and de- 



coding the wires as non-subscribers 
cannot reuse or disseminate the in- 
formation for any purpose. 

Third-party Traffic. Predominatly 
CW, this category of transmissions in- 
cludes messages sent from passengers 
and crews on ocean vessels to friend or 
relatives back home and other one-way 
communications (cablegrams, telegrams, 
etc.) over long distances. Many believe 
that satellite and cable links carry all 
the international word traffic. Such is 
not the case. There are very few cir- 
cuits open in the existing transponders 
and cables compared with the demand 
for them. Consequently, a large per- 
centage of international third-party traf- 
fic is still handled on CW or RTTY in 
the 3-30 MHz (hf) region of the 
spectrum. 

Embassy/Government Communications, 
Surprisingly, there are many transmis- 
sions by government agencies and 
other international organizations (United 
Nations, Interpol, etc) that do not 
further encode their CW and RTTY 
transmissions to discourage the "passer- 
by" from listening to the contents. For 
example, you can copy bulletins to 
American embassies and consulates 
which clearly state that the material is 
intended for internal use only. 

Weather Bulletins. Aircraft, ships, and 
ground stations rely heavily on detailed 
weather reports transmitted on RTTY 
and CW all over the world. During the 
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hurricane season, for instance, you can 
track the extact latitude and longitude 
of various storms from the bulletins. 

As in the case of the news wires, the 
Communications Act of 1934 forbids 
the retransmission or reprinting of the 
content of any utility broadcast picked 
up by your receiver. The prohibition, 
rather than being a deterrent, adds 
excitement to that facet of shortwave 
listening, in that it gives you the feeling 
of eavesdropping on the behind-the- 
scenes events of the world. It's like 
listening to a worldwide public-service- 
band radio. 

The signals you hear 

Morse and Baudot are codes in that 
each character we know in our com- 
mon language (letters, numerals, and 
punctuation) is represented by a cor- 
responding Morse or Baudot character. 

A Morse code character is created 
by keying a transmitter to send a series 
of short ("dit") and long ("dah") car- 
rier bursts (See Fig. 1-a). A character 
can be as brief as a single dit (the letter 
"E") or considerably longer, like dah- 
dah-dit-dit-dah-dah (a comma). 

The job of the operator at the re- 
ceiving end is to recognize that a dit, 
followed by a short space is an "E" or 
that a dah-dah-dit with a space is a "G" 
and instantaneously convert the tones 
in his ear to a hand-printed or type- 
written character. 

A longer gap between letters indicates 
a space between words. He must rely 
on the sender to properly encode a 
written copy to dits and dahs on his 
telegraph key, as well as insert adequate 
spaces between letters and words. As 
you can see, at least until the prolifera- 
tion of electronic keyboard send-receive 
equipment, Morse required human 
skills in the encoding and deciphering 
of the code. 
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With radioteletype, however, all 
translation from our alphabet, numerals, 
and punctuation is performed mechani- 
cally or electronically. While the RTTY 
signal characteristics are more complex 
than that of CW, its ease of operation 
permit just about anyone (who knows 
how to type) to send, and requires no 
attendant at all to receive. 

The RTTY signal is actually sent on 
two different frequencies, though the 
signal appears on only one frequency at 
a time (See Fig. 1-b). The keying cir- 
cuitry at the transmitter literally shifts 
the frequency on the transmitter slighdy 
to form a series of high and low signals. 
A similar system, called audio-frequency 
shift keying, sends the highs and lows 
as audible tones over a single sideband 
or FM signal. 

This is where the "code" part comes 
into play. Each character's code con- 
sists of a specific sequence of high and 
low tones (called "space" and "mark" 
bits, respectively). Unlike CW, the 
RTTY characters are all the same 
length: 5 bits long, plus both a start 



(space) and stop (mark) bit to aid 
synchronization on the receiving end. 
In the transmit mode, the RTTY fre- 
quency shift keyer keeps the transmitter 
on the space frequency as a steady 
carrier signal. When the operator 
presses a key on the typewriter-like 
keyboard, the keyer shifts the frequency 
in the correct code sequence represent- 
ing that character, plus the start and 
stop bits. That all happens very quickly, 
taking only 163 milliseconds per char- 
acter, even at the slowest conventional 
speed of 60 words per minute. 

The amount of actual frequency shift 
is controlled by the keyer. Three fre- 
quency shifts are in common use on the 
utility bands: narrow shift (170 Hz), 
medium shift (425 Hz), and wide shift 
(850 Hz). RTTY sent in those shifts can 
appear at various speeds, though most 
systems adhere to 60, 66 or 100 wpm. 

In contrast to CW, very little of what 
you hear in commercial RTTY is being 
sent by an operator at a keyboard at the 
same time you hear it. Often, a punched 
paper tape of the message is prepared 




:vanann l — r 



FREQUENCY 
SHIFT 

KEYER 



TRANSMITTER 



PAPER TAPE 
READER 



FIG. 1— CONTINUOUS WAVE (Morse) and radioteletype (Baudot) transmitting systems. The wave- 
form in a shows the absence or presence of a signal and the waveform In b shows a change In 
frequency. 



MACROTRONICS model USO Interface and software for the TRS-flO personal computer. 



at say a 45 wpm, a comfortable typing 
speed for an operator. The tape can 
then be put through a reader at much 
higher speeds at specified times (as in 
bulletins). Even hams, who type most 
of their messages in "real time," often 
have "brag" tapes which describe the 
equipment set-up, details of the ham's 
family or community, and even RTTY 
art, pictures formed by line after line of 
carefully placed characters giving a 
mosaic effect. 

Before the microprocessor revolution, 
printing RTTY messages was possible 
only with a noisy (for the home, at least) 
and bulky mechanical teleprinter that 
needed constant maintenance, or a 
technical knowledge of the mechanism 
to keep it running smoothly. They are 
still in wide use today. A receiver 
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demodulator converts the mark and 
space signals to on/off currents which 
mechanically activate the right keys on 
the printer. 

Receiver requirements 

Regardless of the decoding system 
you choose, a good receiving station is 
essential for utility DX'ing. Since most 
of the stations broadcasting CW and 
RTTY are at much lower powers than 
the shortwave broadcasters, your re- 
ceiver needs to be as sensitive as pos- 
sible, with the best possible antenna. 
Many transmitters operate at power 
levels much like ham radio rigs {around 
1000 watts), so you will want to be sure 
you can hear the weak ones from afar. 
You may only need to add a preselector 
or timed preamplifier to your existing 
receiver to make it "hot" enough to 
pull in the exciting DX. 

To receive CW and RTTY, your re- 
ceiver will also need a BFO (Beat Fre- 
quency Oscillator), which gives the car- 
rier signal a tone you can hear. Tuning 
across the bands without a 'BFO, you 
may think that you don't need it be- 
cause you can hear audible tones. What 
you are hearing, however, are tones 
beating against adjacent signals — total 
gibberish to the input of a decoder. The 
BFO provides a constant signal to beat 
against the desired signal, ensuring 
stable tone-generation. 

Most important of all is the stability 
of the receiver and BFO. The tones 
generated by the received signal must 
be tuned to within a small range of 
audio frequencies for the decoders to 
"hear" them. The decoders have that 
narrow passband built into their input 
circuits to help reject adjacent signal in- 
terference, allowing only the desired 
signal to pass through to the decoding 
sections. An unstable receiver will re- 
quire constant retuning to keep the 
tones in the passband of the decoder, 
causing gaps in the copy and con- 
siderable inconvenience. 

Lastly, a digital frequency readout is 
strongly recommended. You will prob- 
ably want to keep a logbook with a list- 
ing of frequencies, times, dates, in- 
formation content, and types of sta- 
tions heard. You may also want to re- 
check several stations periodically to 
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FIG. 2 — THREE common systems for decoding Morse and Baudot transmissions electronically. A 
demodulator or terminal unit Is often required In system b. 



see what they are transmitting on a 
given day. A digital readout will let you 
retune to the exact spot where you first 
heard the station, thus saving time in 
searching around for the one you want 
to hear. And, like listening to public- 
service stations on a VHF/UHF scan- 
ner, many stations transmit intermit- 
tently, so you will want to be sure 
you're on the exact frequency when 
their signal comes on the air. 

Decoding systems 

The three basic choices in decoding 
systems are a dedicated CW and/or 
RTTY unit with buiJt-in LED display, a 
dedicated decoder with video output, 
and persona] computer peripherals. 
Most systems have ASCII code capa- 
bility. Though that seven-bit code is the 




THE INFO-TECH model M200-F video converter 
does not require a terminal unit. 











TABLE 1 




FREQUENCY 


SERVICE 




7000 - 7150 kHz 


Amateur Radio 




7300 - 8200 kHz 


Fixed Service 


o 


8200 - 8800 kHz 


Maritime Mobile 


10,100- 11,175 kHz 


Fixed Service 


z 


12,000-12,330 kHz 


Fixed Service 


o 


12,330-13,200 kHz 


Maritime Mobile 


o 


13,360- 14,000 kHz 


Fixed Service 


hi 


14,000- 14,100 kHz 


Amateur Radio 


UJ 


14,080 kHz 


Ham RTTY calling frequency 


o 


14,350- 14,990 kHz 


Fixed Service 


< 


15,450- 16,460 kHz 


Fixed Service 


d: 


_ 





common language of computers, very 
little of it appears over the air. Hams 
have recently been authorized to use 
ASCII, so expect some signals to show 
up on the amateur bands. 

The dedicated CW and/or RTTY unit 
with built-in display is the most com- 
pact, coming usually in a convenient 
desk -top size. It is also the simplest 
system to set up, requiring only a con- 
nection from the audio output of the 
receiver to the unit, and one from the 
unit to the nearest wall socket (See Fig. 
2-a), 

With the help of a tuning indicator on 
the unit, you carefully tune the receiver 
so the desired signal falls within the 
passband of the decoder. On CW, that 
means getting the indicator to flicker in 
step with the incoming signal. For 
RTTY, a two-light indicator is preferred 
with one light each for the mark and 
space frequencies. They will flicker 
alternately, as the received signal shifts 
in frequency. If the shift (narrow, 
medium, wide) is unknown, you can 
use the indicators to help you select the 
correct one as both LED's will flicker 
only when the demodulator is on the 
right shift. 

From there, you try the different 
combinations of speed (usually 60, 66, 
or 100 wpm) and normal or reverse shift 
until intelligible copy appears on the 
alphanumeric LED display. At first, 
the 100-wpm speed seems to race by 
almost too quickly to read, but with a 
little practice, it is easily mastered. 

Microcraft Corporation offers a low- 
cost model for CW, the Morse-A-Word 
II, and for Baudot, the RTTY Reader. 
Both are available factory assembled or 
in kit form. Kantronics combines both 
RTTY and CW decoders in its Field 
Day II reader, which also comes in a 
continued on page 98 
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JAMES A. GUPTON. JR. 
TO COMPLETE CONVERTING YOUR ROBOT 

to radio control, using the method out- 
lined previously, three more circuits have 
to be added. They are: a Touch-Tone 
encoder board, a decoder board, and a 
latch board. Those, together with the 
boards constructed earlier, will allow the 
robot to be controlled remotely. 

Encoder board 

The Touch-Tone encoder board is de- 
signed for use with a 16-key Touch-Tone 
keypad. In addition to the numbers zero 
through nine and the "#" and "*" signs, 
that pad also has keys labeled "A" 
through "D." 

The keys are arranged in an array of 
four rows by four columns. Each row and 
column has a particular lone frequency 
assigned to it, as shown in Table 1 . Press- 
ing any key causes a unique tone pair to 
be generated. Those tone pairs are gener- 
ated by the encoder board, whose sche- 
matic is shown in Fig, 72. 

The encoder IC, a 7206JPE, is de- 
signed to take a "row" input and a "col- 
umn" input and to output the appropriate 
tone pair, deriving those tones by dividing 
down the output of a 3.579545-MHz TV 
color-burst crystal. The tone pair appears 
at pin 15 of the IC. 

An LED is included in the circuit to 
indicate visually that tones are being gen- 
erated. Similarly, Ql, a medium-gain 
NPN transistor, can be used to drive a 
speaker so the tones can be heard. The 
speaker can be eliminated if desired, or, 
as shown in the schematic, you can insert 
a resistor in the circuit to reduce the vol- 
ume of the audio output. 

The signal fed to the FM transmitter 
described in the previous part of this 
series is taken from the base of Ql. A 
dropping resistor (whose value may range 
from several hundred kilohms to several 
megohms) may be necessary between this 
point and the transmitter input to avoid 
overdriving the transmitter. 

A 9-volt battery operates the encoder 
very nicely. If the encoder and transmit- 
ter are packaged together, use a separate 
battery for each one. 

The foil pattern for the small, single- 
sided, encoder board is in Fig. 73, Com- 
ponent placement is in Fig. 74. 



TABLE 1 


BOW 1 




697 Hz 


2 




770 Hz 


3 




852 Hz 


4 




941 Hi 


COLUMN 1 




1209 Hz 


2 




1336 Hi 


3 




1477 Hi 


4 




1633 Hz 
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Part 9— This installment of the Unicorn- 1 

series finishes equipping the robot for 

remote-control operation with tone-encoder, 

tone-decoder and latch boards. 



Decoder board 

The transmitted tones are picked up at 
the robot-end of the radio link by a stan- 
dard portable FM receiver. It can be 
mounted inside the robot's body with a 
whip antenna mounted externally. 

Output to drive the decoder board can 
be taken from the radio's earphone jack 
or, if you want the tones to be heard com- 
ing from the robot, from the speaker 
terminals. The audio can also be 
fed to the robot's on -board am- 
plifier. Again, a dropping re- 
sistor may be required. 

Figure 75 is the sche- 
matic of the decoder. 
The tone pair is fed 
to resistor R9, 
the level control, 
and from there to 
eight 567 PLL 
tone-decoders. 
Each 567 is set to 
respond to one of 
the eight tones 
that can be pro- 
duced by the en- 
coder board. Each 
tone pair causes the output 
lines (pin 8) of two of the 567 's— one 
for each of the two tones — to go to a 
logic- low state. 

Those outputs are NOR'd by IC9 
through ICl 2, producing a logic-high at 
the IC output- pin corresponding to the 
key pressed. 

Because of its complexity, that circuit 
is designed around a double-sided PC 
board. Figure 76 shows the "foil" side of 
the pattern, while Fig. 77 shows the pat- 
tern for the "component" side of the 




board. (For those who do not have the 
facilities to make double-sided boards, 

sources have been provided — see the note j, 

at the end of the parts list.) Parts place- J 

ment is shown in Fig. 78 and an assem- F 

bled board in Fig. 79. 5 

The board requires a well-regulated 2 
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FIG. 73— ACTUAL-SIZE PC board foil pattern 
lor Touch- Tone encoder. Eight pads at right are 
for connection to keypad. 



O FOIL PATTERN CAN BE 
BROKEN AND A RESISTEH 
INSERTED TO LOWER 
VOLUME ON SPEAKER 

I DIRECT DRIVE MAY BE 
DERIVED FROM THIS POINT 
THROUGH DROPPING RESISTOR 

FIG. 72— HEART OF THE Touch-Tone encoder is the ICM7206JPE IC that converts "row" and "col- 
umn" inputs into tone pairs. Speaker shown is optional. 



lr^L 




: I 
i_ur 



I 



< 

to 
H > 



TO 

SPEAKER 

FIG. 74— WHEN CONNECTING encoder board 
to FM transmitter, make sure that battery polar- 
ities agree. 
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ir Decoded tone pairs are NOR'd to produce a one-ol-sixteen logic- 1 high" output, BOARD 
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PARTS LIST— DTMF ENCODER 
BOARD 

All resistors '/■ watt, 5% 

R1 — 100 Ohms 

R2— 47,000 ohms 

R3— 1000 ohms 

Capacitors 

C 1—0.022 ^F, ceramic disc 

C2— 0.0022 ,iR Mylar 

C3— 39 **F, tantalum 

Semiconductors 

IC1— 7206JPE DTMF tone generator 

Q1— MPSA-13 or equivalent NPN-type 

LED 1— jumbo red LED 

XTAL 1—3.579545 MHz TV color-burst 

crystal 
S1— SPDT push button switch 
Miscellaneous: PC board, IC socket, 8- 
ohm speaker, 16-key keypad (Digitran 
KL0049 or equivalent), cabinet, battery 
clip, etc. 



FIGS. 76 a 77— DECODER BOARD is double-sidad. Pattern at lelt is lor bottom; pattern at right lor top 
(component side). If you make your own board, holes that go lo foil traces on both sides must either 
be plated through, or jumpers run from one side of board to the other. 
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FIG. 78— THE DTMF DECODER BOARD has all signals brought out to edge connector and also 
available on the board itself. 




FIG. 79— WHEN MOUNTING POTENTIOME- 
TERS make certain to allow clearance between 
Ihem and IC sockels tor screwdriver adjust- 
menl. 



We've been receiving a lot of corre- 
spondence from readers who arc 
building— or contemplating build- 
ing- — -their own versions of Unicorn- 1 . 
We'd like to see more, along with nice 
sharp photographs, so we can publish a 
segment showing off those robots and 
presenting some of the innovations 
that you've come up with. Write to 
Radio-Electronics, 200 Park Avenue 
South. New York, NY 10003 and 
mark your envelope "ROBOT UP- 
DATE." 
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FIG. 80 — LATCH BOARD takes output of decoder board and "remembers" commands until second output disables latches. This feature allows commands 
sent out sequentially to be carried out simultaneously. 
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PIG, 31 — if "DROP-DEAD" feature is desired, 
"double-donut" pads must be jumpered to- 
gether. 



PC board, IC sockets, rib- 



PARTS LIST— LATCH BOARD 

Capacitors 

C1-C4— 0.1 pF, ceramic disc 

Semiconductors 

IC1-IC8— 7474 dual "D" edge-triggered 

flip-flop 
Miscellaneous: 
bon cable, etc. 

The following are available from: Hal- 
Tronix, PO Box 1101, Southgate, Ml 43195, 
Tel. (313) 285-1782: encoder kit, including 
case (ECD-T6DL), $39.95; encoder kit less 
case (ECD-16K), $29.00; PC board only 
(ECD-16PC), $8.00. Decoder kit (no case) 
(567-16K), $69.95; double-sided, plated- 
through PC board only (567-16PC), 
$21.00. Latch board kit (L8-16K), $18.95; 
PC board only (LB-16PC), $11.95. Also 
available from the same source: 
ICM7206JPE IC, $8,95; 16-key keypad, 
$11.95. Please add $2.00 shipping & han- 
dling on orders under $20.00. Visa and MC 
accepted. Boards and kits are also avail- 
able from: The Robot Mart, Room 1113, 19 
W. 34th St., New York, NY 10001 (catalog 
$3.00). 



PARTS LIST— DTMF DECODER 
BOARD 

All resistors % watt, 5% unless otherwise 
specified 

R1-R9— 10,000 ohms, ten-turn trimmer 
potentiometer (Bourns 3006P or equiva- 
lent) 

R10-R17, R32— 4700 ohms 

R18-R25, R33— 2200 ohms 

R26, R27— 8200 ohms 

R28-R30— 6800 ohms 

R31— 5600 ohms 

Capacitors 

C1— 0.47 uF, tantalum, or ceramic disc 

C2-C9— 0,1 nF. Mylar or monolithic 

C10-C17— 2.2 tiF, tantalum or aluminum 
electrolytic 

C18-C25 — 1 fiF, tantalum or aluminum 
electrolytic 

C26, C27— 200 >jF, electrolytic 

Semiconductors 

IC1-IC8— NE567 PLL tone decoder 

(C9-IC12— 7402 quad nor gate 

D1 — 5.1 volts, 1 watt, Zener 

Miscellaneous: double-sided, plated- 

through PC board. IC sockets, ribbon ca- 
ble, etc. 
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FIG. 82— LATCH BOARD SIGNALS are not brought out to edge connector. Connections must be 
made to pads on board. The use of multicolored ribbon cable is suggested. 



five-volt supply to operate properly. 
Alignment is simple: Starting with IC I, 
connect a frequency counter to pin 5 of 
the 567 (no signal input is necessary). 
Adjust the 10K potentiometer associated 
with the IC until the frequency indicated 
on the schematic for that IC is obtained. 

Proper tone-decoding can be verified 
by applying a tone pair to the input of the 
board and checking for a logic-high at the 
corresponding output pin of the 7402 
nor gates with a logic probe. 

If the probe's high LED does not stay 
on steadily, it indicates that one or both of 
the 567's associated with that tone pair is 
not quite on frequency and needs a slight 
adjustment. If you have to make such an 
adjustment, proceed carefully — remem- 
ber, each 567 is responsible for four indi- 
vidual outputs and you must check them 



all. 

Latch board 

While it is possible to operate the robot 
without the latch board, there are two 
important reasons why it should be in- 
cluded. 

Firstly, it eliminates the need to keep a 
function key depressed. With the latch 
board, the key is pressed once, to initiate 
the function desired, and pressed again to 
stop it. Not only does that save wear and 
tear on the batteries (and fingers) but it 
also brings us to the other reason for 
using the latch board. 

Without it, only one function at a time 
could be carried out by the robot. With it, 
however, as many functions as desired 
can be operated at the same time and they 
can be switched on and off at will. 



The latch board (Fig. 80) uses eight 
7474 dual D, edge- triggered, flip-flop 
IC's to form 16 latches. The latching 
action is handled by cross-coupling each 
gate's inverting output (pin 6 or 8) to the 
"D" input (pin 2 or 12) of the IC. The 
status of the "D" input determines the 
status of the outputs. If it is "high," the 
normal (non-inverting) output (pin 5 or 
9) is also "high," and the inverting output 
is "low." If it is "low," the status of the 
outputs is reversed. 

The 7474 triggers on a "low" to "high" 
transition of the input (clock) signal (pin 
3 or II). When a signal from the decoder 
board is applied, a "high" to "low" transi- 
tion takes place and the normal (non- 
inverting) output of the gate goes "high" 
and stays "high." Simultaneously, the 
inverting output goes "low." That forces 
the "D" input "low," which means that 
the next "high" to "low" transition at the 
input will cause the output to go "low," 
and so on. 

That means that the first time a func- 
tion key is pressed, a function will be 
called into play. The next time it is 
pressed, that function will stop. And 
since, once the latch has been set, the 
function continues, another key can be 
pressed and another function called up 
while the first is running. 

The Clear inputs of the IC's (pins 1 
and 1 3) are also brought out to the board 
(the double donut pads in Fig. 81 — if 
used they should be jumpered together) 
for future use. If the clear inputs are 
grounded, the latches immediately go to a 
"low" state. That feature can be used as a 
"drop dead" switch to completely disable 
the robot by pushing a single key, if it 
becomes necessary. 

The "drop dead" feature could also be 
continued on page SS 
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HI-FI NOISE FILTER Rtnge Expander 



Part 2 — This month we'll look at the expander and noise re- 
duction circuits in more detail and show you how to build 
the ASRU. 
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IN THE FIRST PART OF THIS ARTICLE 

(March 1981 issue of Radio-Electronics) 
we discussed in general terms how the 
expander and noise-reduction sections 
of the ASRU (Audio Signal Res to ration 
t/nit) work. We'll now cover those cir- 
cuits in more detail. 

Expander-circuit description 

Figure 10 is a schematic of the right 
channel and control circuits of the 
expander portion of the ASRU, The 
signal is applied through R30 1 to IC6-a, 
a digital logic gate acting as a voltage- 
controlled resistor. Figure 1 1 shows 
the circuit of one of the six inverters 
that comprise the CD4049 IC and will 
help explain that unusual, but very 
effective and economical, circuit. The 
CD4049 CMOS hex inverter differs 
from most CMOS IC's because pro- 
tection diode D z is intentionally omitted 
to allow driving the input from 10- volt 
logic signals while using a 5-volt power 
supply. In the ASRU, the " + " sup- 
ply is connected to ground. That in- 
sures that the P-channel FETs, Q.. 
are always off. That leaves us with 
Q B active. As a result, we are left with 
six matched (see Fig. 1 1) N- Channel 
FET's because they are all fabricated 
on the same chip. The FET's are en- 
hancement-mode devices, which means 
that after applying about 1.5-volts 
to the gate, the FET begins to turn on 
and the resistance between the source 
and drain decreases as the gate voltage 
is increased. 

That causes IC6-a and R30 1 to form a 
voltage-controlled attenuator. The re- 
sistance of lC6-a varies between 55 and 
90 ohms. At higher input levels, the 
gate voltage is reduced by the control 



circuits to reduce the attenuation. The 
output of the attenuator goes through 
C302 to operational amplifiers IC4 and 
IC5. Section IC6-f and its associated 
circuitry vary the amount of feedback 
around that op-amp combination and 
thus control the gain. Resistor R302 
and capacitors C301 and C302, along 
with other parts in the feedback path, 
make sure that, at low audio frequencies, 
the signal does not go through the at- 
tenuators and is not expanded (see Fig. 
6) of Part 1. 

High attenuation in the early stages 
of the circuit reduces distortion by re- 
ducing signal levels, but makes noise a 
potential problem. The high gain and 
low noise required make the double op- 
amp combination (IC5-a and IC4-b) 
necessary. The front-end of that, op- 
amp IC5. is exceptionally quiet 
(4/n V yHz) and is used as an input- 
differential pair of transistors. 

Integrated circuit IC7-b serves to add 
1.2 times the drain voltages onto the 
gates of IC6's FET's in a compensation 
scheme that further reduces distortion. 
The net result is an expansion block 
that is both quiet and undistorted. To 
derive the control signal, the two chan- 
nels are summed by resistors R501 and 
R502. The gain of the control channel is 
varied with sensitivity control R503. 
Capacitors C506 and C502 reduce the 
low-frequency gain, and C501 rolls off 
the higher frequencies to obtain the 
curve shown in Fig. 3 of Part 1 . The 
gain-stage of that filter is IC1 1-d. That 
IC and its associated components form 
a full-wave rectifier, such that the sum 
of the current through R509 and R510 is 
proportional to the absolute value of the 
filtered waveform. That makes the ex- 



pansion polarity-independent so that all 
signals are expanded properly, regard- 
less of their phase. 

The currents in R509 and R510 and a 
bias current through R51 1 are converted 
by ICIl-b, R512-R514, and D503-D505 
to a voltage that is approximately pro- 
portional to the logarithm of the current. 
It is the non-linear impedance of the re- 
sistor-diode network that forms the 
gradual slope shown in Fig. 2 of Part 1 . 
A rapid upward change in signal level 
causes D507 and D508 to turn on, and 
C504 and C505 can be rapidly charged. 
A slower rise will turn on only D507, so 
that C505 is charged more slowly 
through R517; that dual-mode reduces 
distortion for steady-state signals. For 
falling signal amplitudes, C504 and 
C505 must discharge slowly through 
R515 and R517. 

The voltage on C505 is amplified by 
IC 1 1-a. If the control voltage (IC 1 1 , pin 
3) is below 4 volts, D515 is off and the 
signal is attenuated by R525-R527, to 
control FET gate- voltage de river IC7- 
d. Figure 12 shows a block diagram of 
the gate-voltage deriver. Varying either 
the input voltage or drain current (I D ) 
will cause the op-amp to change the 
FET gate-voltage so that V IN = I D x 
R FET . In that case, increasing signal 
levels will increase V [N and thus R FET . 
Since IC7-d drives the gates of both 
IC6-a and b, their resistances will track 
its output. 

In summary, increased signal levels 
will increase the control voltage, and 
thus the resistance of IC6-a, reducing 
the attenuation. As the control voltage 
gets even higher, diode D515 turns on, 
and the increasing current from R525 
flows into the drain of 1C6-C. That 
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CONTROL VOLTAGE FILTER 



NOTE; PABT DESIGNATIONS IN PARENTHESES 

REFER TO OTHER CHANNEL 



FIG. 10 — RIGHT CHANNEL and control circuits of the expander portion. To find left-channel part 
numbers, add 100 to right-channel part numbers. 



causes the IC7-c gate-voltage deriver to 
reduce the resistance of ICfic and IC6-f, 
increasing the gain of the op-amp com- 
bination, IC4-IC5. 

The op-amps driving LED501 (-6 dB) 
and LED502 (+1 dB) are used as com- 
parators and absorb the current from 
Q501 through their respective LED's if 
the gain is either less than -6 dB or 
more than + 1 dB. Transistors Q501 and 
502 act as a constant 12 mA current 
source that is used for the display of the 




FIG, 1 1— ONE OF SIX Inverters on the CD4049. 
Only the Q B sections— six matched N-channel 
FETs — are used in the ASRU, 



noise filter part of the ASRU. Zener 
diode D514 makes sure that the current 
source can still operate when both 
LED501 and LED502 are off. 

Even the power supply {Fig. 13) is 
unusual. To maintain the exceptional 
signal-to-noise ratio desirable in a noise - 
reduction accessory, without requiring 
extensive magnetic shielding or coaxial 
wiring, the transformer is of the wall- 
plug type, and is physically separate 
from the ASRU. This type of trans- 
former has a single, untapped secondary. 
To get both plus- and minus- 12-volt 
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FIG, 13— POWER SUPPLY of the ASFtU uses a separate wall-plug transformer, eliminating a potential 
source of hum. 



the resistance of IC3-b changes. Resis- 
tor R7 provides band with compensa- 
tion for the op-amp. 

Capacitor C3 and resistor R9 do two 
things: They filter the control signal to 
keep it from acting too quickly and also 
feed back drain voltage to the gate of 
this section of the IC to cancel some of 
the FET's distortion. 

The summing network (see Fig. 7 in 
Part 1) is made up of ICl-b and R2-R5. 
The reason there are two "-" inputs 
and one "-+" input is because the de- 
sign of the integrators causes the signal 
to be inverted. The input impedance is 
kept high by using ICl-a as an input 
buffer. The output buffer, IClO-d, acts 
to keep the output impedance low. Re- 
sistor R16 is used to vary the amount of 
noise reduction. 

The highpass and bandpass signals 
are added by R14 and Rl 14, and by RI5 
and Rl 15, respectively. Two 19-kHz 
filters to remove any residual pilot tone 
from FM multiplex signals — preventing 
interference with the action of the noise 
filter — are made up of C201 and L201, 
and C204 and L202. 

It is important that strong funda- 
mental tones below I kHz and non- 
musical signals above 25 kHz not be 
allowed to affect the control -voltage- 
determining circuits. High sensitivity, 
though, is necessary to allow the filter 
to respond to low-level, high-frequency 
signals such as those produced by 
triangles (the percussion instrument 
that goes "ding"). The A739— 1C8— 
provides that high sensitivity at a very 
low noise figure. 

That IC is run in an open loop con- 
figuration (without feedback) at the 
frequencies where most musical activity 



FIG. 12— GATE-VOLTAGE DERIVEH, IC7-d, Is 
used to control gain of op-amps IC4 and IC5. 



supplies using economical positive 
voltage regulators, the circuit operates 
as follows. On positive half-cycles of 
the transformer output, C601 is charged 
up through D60 1 and D602. A standard 
IC regulator, IC12, is used. On negative 
half-cycles D603 and D604 charge up 
C602, which powers regulator IC13, ex- 
cept in this case, the regulator's output 
is grounded, and the terminal that is 
normally grounded supplies — 12-volts. 

Noise-reduction circuit description 

The noise-reduction-section sche- 
matic is shown in Fig. 14. One of the 
variable integrators is formed by resis- 
tor R6, IC2-a, CI, R8 and IC3-b. With 
just R6 as an input resistor, and CI as a 
feedback capacitor, IC2-a would be a 
fixed-gain integrator. The attenuator — 
consisting of R8 and IC3-b — in the feed- 
back loop allows the gain to that in- 
tegrator to be varied. 

Capacitor C2 provides AC coupling 
to prevent DC errors (such as voltage- 
offsets) from causing "thumps" when 



takes place. Resistors R206 and R207, 
and capacitors C2 10 and C2 1 1 provide 
feedback to control the biasing of the 
op-amp and to roll off the low-fre- 
quency gain. Resistors R204 and R205 
reduce the open-loop gain, and capaci- 
tors C206-C209, along with C203, roll 
off the high- frequency gain. Low-fre- 
quency gain is also rolled-off by C202, 
C205, C212 and C2I3. 

Capacitors C2 12 and C213 also couple 
the highpass and bandpass signals into 
precision rectifiers IC9-b and IC9-C. 
The combined gain of those two IC's is 
about 2000. By obtaining that gain 
through two stages — IC8, whose output 
is a current, and IC9 (together with 
R208 and R209), that changes that cur- 
rent to a voltage — it is possible to get a 
gain with rectification that is normally 
very difficult to obtain due to stray 
capacitive feedback. 

The weighted-difference blocks (Fig. 
8, Part 1) are made from resistors R2 12- 
R2I4, they subtract, rather than add, 
because IC9-c is a pos/rive-output recti- 
fier, while IC9-b has a negative output. 
The bandpass channel is clamped by 
diode D205 that turns on at about three 
volts, allowing the energy in the high- 
pass section to push the bandwidth all 
the way out at high levels. The action of 
the bandpass channel is slowed by 
C2 14. That helps cause filter comer-fre- 
quency overshoot during transients. 

The fast-attack/ slow-decay circuit 
consists of IC9-d and its associated 
components. The attack time is 4 mS; 
the decay time 80 mS. Low-impedance 
drive for the exponential curve-shaping 
and display network, R224-R228 and 
Q204-Q206, is provided by IC9-a, When 
low-level control voltages are present 
at C216, all the transistors are off, and 
the resistors act as a simple voltage 
divider. 

As the voltage at the capacitor in- 
creases to a few tenths of a volt, Q202 
turns off, Q201 turns on, and LED201 
goes out. At higher voltages, Q204 
turns on, and LED202 goes out. Since 
the base-emitter voltage of Q204 cannot 
be much greater than 0.6 volt, R224 is 
eliminated from the voltage divider, in- 
creasing its output dramatically. In 
turn, Q205 and Q206 turn on with the 
same effect. As the voltage on R228 ap- 
proaches 1.2 volts, D210 and Q203 turn 
on and clamp the voltage at C216 in a 
feedback path to prevent driving the 
voltage-controlled filter too hard, Thus, 
until the limit is reached, attenuation 
constantly declines exponentially. 

The voltage on R228 is offset slightly 
by R230 so that, even with no input 
signal, the filter bandwidth can never 
go below 1.2 kHz. As was explained 
previously, IC4-a, IC3-C and IC3-d, 
together with their associated parts, 
form a gate-voltage deriving circuit. 

Control-circuit gain is varied by R202 
and R203. That sensitivity control 
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determines the ASRU's response to 
transients. Resistor R210, the thresh- 
old control, supplies a bias current to 
the attack/decay circuit; if there is 
enough noise to change the 1.2- kHz 
quiescent comer frequency, that cur- 
rent can keep that from happening. 

Construction 

Because of the complexity of this 
project, the use of PC boards is recom- 
mended. A single foil pattern, Fig. 15, 
can be etched on one piece of copper- 
clad material that can then be cut in two 
to provide both the front and rear single- 
sided ASRU boards. 



mended. Install those first, followed, in 
sequence, by the resistors, diodes, 
capacitors, transistors, and other com- 
ponents. Make sure that all 24 jumpers 
(12 on each board) are accounted for. 

In the prototype (Fig. 18), the LED's 
were mounted in a 16- pin IC socket that 
had been cut in half, lengthwise. That 
allowed them to protrude far enough 
forward to reach the holes in the front 
panel. 

The front and the rear boards are 
mounted back to back. Use two short 
pieces of 12-conductor ribbon cable to 
connect the two boards by means of the 
holes located at the ends of the boards. 




FIG. 15 — FOIL PATTERN for the front and rear PC boards. Both patterns can be etched on a single 
copper-clad board (as shown) if you wish. 



tubes until you need them. Before han- 
dling them ground both yourself and 
the PC board to discharge any static 
electricity that may be present. 

The two power-supply capacitors, 
C60I and C602, are mounted on the 
back (foil side) of the rear board and 
secured with plastic cable clamps. The 
clamps are attached through a spacer to 
the hole between jacks Jl and J6. 

Make sure, of course, that every 
polarized component is correctly 
oriented. 

The two PC boards are supported by 
wooden end-panels and a metal cover 
may be added for appearance's sake 
and to protect the boards. Since the 
power transformer is of the wail-plug 
type and is isolated by distance from 
the ASRU, hum is not a problem. 

Installation 

Like most other signal processors, 
the ASRU is connected to a receiver or 
amplifier using the tape-monitor loop. 
Its input is connected to the TAPE 
RECORDER or TAPE output jacks, and 
the output to the tape monitor, tape 
play or tape in jacks. 

Used that way, the tape monitor 
switch can be used to bypass the ASRU 
or to bring it into the circuit. (The ex- 
pander and NOISE REDUCTION controls, if 
turned to the off position, will also 
take the ASRU out of the circuit, and 
the tape MONITOR switch can always be 
left in the ON position.) 

A tape deck can be connected to the 
ASRU just as it had been connected to 
your receiver or amplifier before the 
ASRU took over that unit's tape-moni- 
tor jacks. 
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FIG. 16— PARTS PLACEMENT guide for the front PC board. The use of IC sockets I* recommended. 



Parts-placement diagrams for the 
front and rear boards are shown in 
Figs. 16 and 17, Use those, together 
with Fig. 18, to help you in stuffing the 
boards. 

The use of IC sockets is recom- 



Hole 1 on the rear board is connected 
to hole 1 on the front board, hole 2 to 
hole 2, etc. 

Be particularly careful when installing 
IC3 and IC6 — they're static-sensitive. 
Keep them in their protective foam or 



Operation 

It takes some effort to learn how to 
set up and use the ASRU properly at 
first. Things become easier with practice, 
though. The LED's give you an idea of 
what's happening in the system, and 
the controls are not very critical (be- 
cause of the spectral-tracking loop 
continued on page 104 
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Here's a look at an ultra-small speaker system that has 

good sound quality and delivers 95 dB of sound-pressure 

level. Dynamic equalization makes it possible. 



AVID FOLLOWERS OF WHAT'S NEW IN 

audio (and particularly in loudspeaker 
development) have no doubt heard 
about a series of ultra-small speaker 
systems recently introduced by KLH. 
The smallest of those "computer con- 
trolled speaker systems" is the model 
KLH-3 and although its volume is a 
mere 0.25 cubic feet the speaker can de- 
liver up to 95 dB of sound-pressure level 
with a cut-off frequency of 40 Hz (its 
-3 dB point). Each pair of speakers is 
sold with KLH's Analog Bass Com- 
puter, It would more aptly be described 
as a dynamic equalizer that constantly 
senses an electrical replica of the woofer 
cone motion and adjusts the electrical 
frequency response and gain of the 
equalizer whenever the transducer or 
loudspeaker signals would be likely to 
exceed a safe level. 

Although I have heard those speakers 
and been impressed with their small 
size and unusual bass-output capability 
on more than one occasion, it was not 
until I attended the Audio Engineering 
Society Convention, in London, Eng- 
land, that I was offered a full explana- 
tion of how the equalized loudspeakers 
work. That explanation was provided 
by the engineer who helped KLH with 
the design of the speakers, Daniel R, 
von Recklinghausen. At the AES con- 



vention, Dan von Recklinghausen pre- 
sented a technical paper, tided "Dy- 
namic Equalization for Loudspeakers," 
that finally clarified the subject. 

As has been stated many times, one 
of the most important limitations on 
smoothness of response of a given 
loudspeaker system is the interface be- 
tween that speaker and the room in 
which it is installed. Reflections from 
boundary walls and excitation of room 
modes can easily cause as much as a 
±20 dB variation in sound-pressure 
level reaching the listener. That is true 
even for a speaker that would show 
totally flat response to within a dB or 
two, if measured in an anechoic 
chamber. 

Many manufacturers encourage their 
customers to experiment with loud- 
speaker location and listening position 
until best results are obtained. Unfor- 
tunately, when you are dealing with the 
"real world" of large-speaker enclo- 
sures, fixed room decor, and limitations 
imposed by room dimensions, wall- 
surface openings, windows, and the 
like, finding the best speaker position 
and listener position is not easy. That is 
one reason why trying to make loud- 
speakers smaller has always seemed 
like a good idea. Other obvious benefits 
are lower cost and consumer acceptance. 



In an earlier article about speaker- 
system enclosure design I pointed out 
that all loudspeaker systems, regardless 
of enclosure type, have a number of 
inter-related parameters such as small- 
signal low-frequency limit, enclosure 
cubic volume, and efficiency. Once you 
choose the type of enclosure (closed, 
vented, etc.), the choice of two of those 
parameters automatically determines 
the third. Once the type of enclosure is 
chosen, an extension of low-frequency 
response by one full octave would re- 
quire either an increase in enclosure 
size by a factor of 8: 1 or a drop in ef- 
ficiency of 9 dB, or a combination of 
both. 

A vented enclosure will have a lower 
low-frequency cutoff than a sealed box, 
if both systems have been designed for 
the best flat response down to their cut- 
off frequencies. And a flat vented en- 
closure with two-pole equalization re- 
sults in a still lower low-frequency cut- 
off. Further extension of the low-fre- 
quency limit of a loudspeaker system 
involves several other criteria which 
may dictate the actual limit possible. 
For example, changing over to a loud- 
speaker that uses fixed electrical equali- 
zation may cause amplifier or speaker 
overload. Reducing the possibility of 
that overload is one of the purposes of 
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RG. 1— THE DYNAMIC EQUALIZATION CIRCUITS ARE CONNECTED between the preamplifier and 
the amplifier of the sound system. 
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dynamic equalization and is an im- 
portant feature of that form of equaliza- 
tion when compared with fixed equali- 
zation, provided by some loudspeaker 
manufacturers as part of their systems. 

How dynamic equalization works 

As can be seen from Fig. 1 , in a loud- 
speaker system equipped with a dy- 
namic equalizer, the equalizer senses 



an electrical equivalent of the speaker 
cone's motion. The equalizer adjusts its 
own electrical frequency response and 
gain whenever the loudspeaker signals 
exceed a previously determined safe 
level. The amplifying and equalizing 
circuits are connected between the pre- 
amplifier and the power amplifier of the 
system. If the equalizer is to be used 
with an all-in-one receiver or an in- 



tegrated amplifier, it may be placed in 
the signal path by using the tape moni- 
tor loop. 

Figure 2 is a block diagram of one 
form of dynamic equalizer or controller. 
It consists of three sections: a two- 
channel transducer analog circuit, a 
common threshold circuit, and a two- 
channel signal modifying circuit that 
operates from the common control of 
the analog and threshold circuits. As a 
first attempt at dynamic equalization, 
you might attach various sensors to the 
loudspeaker, each one detecting various 
characteristics of the driver such as 
cone motion, temperature, etc. How- 
ever, if the loudspeaker is a known 
entity and its characteristics are stable 
from unit to unit, the driving signal ap- 
plied to the speaker (that is, the am- 
plifier's outut signal) may be processed 
in a number of different ways to pro- 
duce signals that are proportional to the 
driver characteristics that are of con- 
cern (cone displacement, temperature 
rise, etc.). 

Figure 3, a more detailed block 
diagram of a dynamic equalizer/protec- 
tor circuit, shows several two-channel 
analog circuits connected in parallel. 
Each of those produce separate output 
signals that in tum control separate two- 
channel signal- modifying circuits con- 
nected in series. There are separate 
threshold circuits for each function. 

Figure 4 shows a simplified version 
of the cone-displacement analog circuit. 
Cone displacement in a vented enclo- 
sure, like the ones used in the KLH de- 
signs, show maximum displacement at 
very low frequencies, where suspension 
stiffness controls the cone motion. Dis- 
placement reaches a minimum at the 
resonant frequency determined by the 
vent/cabinet combination and then rises 
to second maximum level (lower than 
the first) and eventually falls, approach- 
ing — 12 dB per octave in the mass-con- 
trolled region. 

Since the designers felt it desirable to 
limit the maximum air velocity in the 
vent, all of those effects can be com- 
bined into a simple second-order low- 
pass filter having a Q of 0.45 and a 
corner frequency near 60 Hz. The filter 
transforms the driving signal derived 
from the associated amplifier's output 
terminals into a signal proportional to 
the combination of cone displacement 
and vent-air velocity. 

The output of each lowpass filter is 
rectified by a full- wave bridge. The 
highest peak is compared with a thresh- 
old voltage and is used to control the 
signal-modifier circuit. The peak voltage 
is reached just before the peak cone 
displacement. 

Signal-modifier circuitry 

The combined low-frequency equali- 
zation and cone-displacement signal- 
modifier circuitry is shown in Fig. 5. A 
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FIG. 5— FREQUENCY RESPONSE of the low- 
frequency equalizer/protector used in the KLH-3. 
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FIG. 5— COMBINED LOW-FREQUENCY EQUALIZATION and cone-displacement signal-modifier circuits. 



in the circuit. 

The control voltage causes the gain 
at 40 Hz to vary over a range of more 
than 30 dB while varying the effective 
cut-off frequency over a range of more 
than 4:1. Signals below the minimum 
frequency are attenuated in all cases. 
At zero control voltage, the electrical 
response of the equalizer complements 
the frequency response of the loud- 
speaker system without equalization. 
That achieves the wildest "fiat" fre- 
quency response possible. Similar de- 
signs are used in the signal-modifier 
circuits that sense and control tempera- 
ture rise and driver fatigue. 

Figure 6 is a graph of the measured 
frequency response of the iow-frequency 
equalizer/protector used in the KLH-3 
system. When no control voltage is de- 
veloped, the response curve marked 
"0" is obtained. At the maximum con- 
trol voltage, no peak is obtained and 
the system has the highest cut-off fre- 
quency. 

Figure 7 shows the overall frequency 
response of the equalized loudspeaker 
system, again beginning with "0" con- 
trol voltage and extending to maximum 
control. The —3 dB cut-off point in the 
response varies from 40 Hz to 160 Hz, 
depending upon the control voltage, 
and has only a few dB of amplitude 
variation above cut-off. When listening 
to music, response is curtailed only 
when large, low-frequency signals 
occur. Most of the time the widest fre- 
quency response is maintained, since, 
for most musical signals reproduced at 
moderate to high loudness levels, there 
is likely to be little or no control volt- 
age developed. 

According to the inventors and de- 
signers of the system, the four main 
purposes of the electronic equalizer/ 
protector module, or Analog Bass 
Computer, as they prefer to call it, are: 

1 . To provide steep-cut highpass fil- 
tering, removing frequency com- 
ponents of the signal below the 
loudspeaker cut-off (in this case 
40 Hz). 

2. To provide a frequency compen- 
sated output in conjunction with 
the acoustical alignment used in 
the loudspeakers so that flat re- 
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FIG. 7— OVERALL FREQUENCY RESPONSE of 
the equalized loudspeaker system. 



two-section R-C highpass filter con- 
nected between the input of the control 
circuit and the non-inverting input of an 
operational amplifier has positive feed- 
back applied to it from a voltage divider 
fed by the inverting or feedback terminal 
of the operational amplifier. That cir- 
cuit is the equivalent of a two-pole high- 
pass filter. By choosing components 
properly, both the cut-off frequency 
and the Q can be controlled, independent 
of the operational amplifier that only 
needs to have high loop gain. A field- 
effect transistor, connected in parallel 
with the grounded end of the attenuator, 
controls the Q and the cut-off frequency 



sponse is obtained above the cut- 
off frequency. 

3. To provide an "analog" fre- 
quency/level sensitive control- 
signal that drives the frequency- 
compensating circuits. 

4. To compensate for any mid-band 
irregularities in sound energy 
output caused by placing the sys- 
tem too near to, or too far from, a 
solid surface. 

Interestingly, the system works in 
such a way that although substantial 
equalization is used to reproduce low- 
level signals, maximum amplifier out- 
put is reduced at low frequencies and 
high levels, minimizing possible ampli- 
fier overload problems. In other words, 
the amplifier is not called on to work 
into the load if useful output from the 
loudspeaker is not obtained. As most 
readers will appreciate, that situation 
differs from what occurs with fixed, 
static equalizers sold with some speak- 
■er systems for the sole purpose of trying 
to "lift" the speaker's sagging low-end 
response. 

According to KLH, the greatest 
benefit of such small speakers is the 
freedom to place them where they 
sound best. The biggest difference be- 
tween a large concert hall and the 
average living room is size, and there- 
fore smooth response at long wave- 
lengths. Adjusting the ratio of direct to 
reflected sound, or rigorously specifying 
the location of the loudspeakers can not 
overcome those response variations. 
Letting the listener make the best of his 
or her room is the major reason for 
making speakers small. And if the small 
speakers are able to produce good 
sound quality from an unobtrusive 
source (as these little KLH units seem 
able to do) so much the better. R-E 
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The more 

logical way to look 

inside an IC 



LTC Logical Analysts Test Kits: 
everything you need for over 
90% of your digital testing. 

Everything you need is at your finger- 
tips. Circuit-powered. And easy to use. 
Ready to read logic activity at a glance, 
point-by-point or IC by IC. Or to inject digital 
signals for testing. 

Let the LEDs of our Probes, Pulsers and 
Logic Monitors light the way to answers for your 
troubleshooting, design and educational needs 
The Logical Analysis Test Kit comes in two 
versions: our $250.00* High-Speed Kit, LTC-2, 
which captures pulses as narrow as 6 nsec, rep 
rates to 60 MHz; and our $220,00* Standard Kit 
LTC-1, which goes to 50 nsec, 10 MHz. Both 
include complete manuals, accessories and a 
compact, custom-molded case. Either way, 
you've got a strong case for simplified 
digital testing. 

Smarter tools for 
testing and design, 



Our 23-oz. Logical Analysis Test Kits include 

Logic Probe, Digital Pulser, Logic Monitor, complete 
manuals and accessories, plus case. 
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TRONICS 2000 HEADQUARTERS are announced 
by this sign that sits outside their offices In 
Bloomington, IN. 



RICHARD W. LAY* 



Franchising the consumer electronic industry 
What it can do for electronic service in the 1980's 



A NEW COMPANY — TRONICS 2000 — OPENED 

its first franchised electronics repair 
center in Bloomington, IN about 12 
months ago. 

Today, operating in four areas — cen- 
tral Florida, Louisville, KY, Cincinnati, 
OH, and the northern environs of Chi- 
cago — the company expects within 
the next 12 months to expand opera- 
tions to an electronics servicing net- 
work comprised of about 4O0 service- 
shops. 

And, according to President David J. 
Hagelin, that's just the beginning. It's 
all part of Hagelin' s franchising plan for 
the $3.5 billion a year independent con- 
sumer-electronics service industry. If 
successful, Hagelin says, the effort will 
result in thousands of existing shops 
carrying the Tronics 2000 name by 
1985. 

In the process, he says, the program 
would: 

— Help an industry populated with 
many one- and two-man companies suf- 
fering from the same problems facing 
all small businesses, and ill-equipped to 
handle the repair end of the revolution 
in microelectronics. 

— Give consumers a trustworthy name 
they can rely on — similar to the Cen- 
tury -21 concept in real estate — and 
foster consumer education in a field 
that few consumers know anything 
about. 

— Make it easier for electronics man- 
ufacturers to educate both the service 
industry and the public about their 



"Director of Internal Operations, Tronics 2000 
Corp., Bloomington, IN. 



latest electronic products. 

"We're just seeing the tip of the ice- 
berg as far as the impact of electronics 
on the consumer is concerned. It's fine 
and dandy for the manufacturers to 
build all of the electronics products, but 
somewhere along the line someone's 
going to have to fix them. There really 
is a serious consumer backlash building 
if the industry does not address its ser- 
vice problems immediately," accord- 
ing to Hageiin. 

Does it really work? 

Do any of those functions performed 
by the franchisor really work. Let's 
take a look at just one — identity — 
through an analogy. 

Whether or not you like hamburgers, 
it is about a 99-to- 1 shot your kids do. 
While that is not surprising, the fact re- 
mains that when they get into a car to 
go out to eat it always seems to be, 
"Let's go to McDonalds' ," not, "Let's 
go for hamburgers." 

That illustrates a real identity prob- 
lem. An identity problem, that is, if you 
happen to be looking for "Joe's Ham- 
burger Shop." But, an identity plus for 
McDonalds' . 

Using that analogy on the number of 
currently existing consumer-electronics 
serv ices hop s— around 35,000 — you can 
draw a rather vivid picture of the 
present state of the service industry. 
Out of approximately 35,000 service- 
shops you might be able to identify per- 
haps 300 throughout the United States 
that would be considered truly large in 
scope. 

From surveys on the consumer-ser- 



vice market, we know that well over 
half of the remaining 34.700 — about 
60% — are definitely in the "Joe's Ham- 
burger" class, with the remaining shops 
floating somewhere in between those 
two extremes. 

The small operator, probably doing 
between $60,000 and $150,000 a year in 
service-business volume, is plagued by: 
the technological complexity of the 
microprocessor age; an avalanche of 
products for the American home 
never before dreamed possible; and the 
unavailability of qualified, experienced 
technicians — they've been drained off 
by industry. In addition, he's saddled 
with a workload which dictates that in- 
stead of managing his shop, his head is 
stuck in the back end of a broken tele- 
vision set. 

How Tronics 2000 operates 

"The operating philosophy of Tronics 
2000," Hagelin says, "is to construct 
consumer-service 'networks' within a 
given geographical area — a group of ser- 
vice centers that would be able to 
handle all of the complex electronics 
headed for the American home during 
the coming decade. Everything from 
video, to audio, to home security, to 
appliances and computer systems," 

"The theory is that if one of our 
shops can't handle a specific type of 
product — say digital audio — another 
one of our shops within that area would. 
What that means to the consumer is 
that he is no longer saddled with 
searching for service — either calling, or 
carrying his broken unit around to three 
or four service shops only to be told to 
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SHOP MANAGER LARRY SULLIVAN inside 
University Electronics, 

"The major factor was the assistance. 
Everything from management, to pro- 
motional packages, to inventory con- 
trol." 

That's the way Larry Sullivan, the 
manager of the first Tronics-2000 fran- 
chise operation— University Electron- 
ics in Bloomington. IN — characterized 
the impact on his business since 
Tronics 2000 began working with his 
shop on a continuing basis. 

"One important factor is name 
recognition. I actually had one of our 
new accounts call me up to ask if we 
would do his service simply because 
he had heard of the name. He didn't 
really know me from Santa Glaus," 
Sullivan said. This new customer, in- 
cidentally, managed a large retail 
sales outlet and was dissatisfied with 
his current service arrangement. 

"But the biggest factor to our suc- 
cess is the overall increase in efficiency 
of our shop and technicians. It's really 
picked up and I can see it in the profit 
and toss statement." One important 
contribution here was the new inven- 
tory-control system Sullivan placed 
into operation with the aid of Tronics- 
2000 consultation. 

"There's no question in my mind 
that the Tronics 2000 has made me a 
better businessman," Sullivan said. 
"They showed me how to be aggres- 
sive and acquire new accounts. In the 
past few months we've gone into video 
servicing and already we are one of 
the largest service outlets for video- 
disc, large-screen video, and VCRs in 
southern Indiana," 

As to the future, Sullivan says he 
sees problems — but problems stem- 
ming from growth. "We're gaining 
new business so fast I can foresee in 
the not too distant future where I will 
be outgrowing my 3,300 square foot 
shop. It is really a question now of how 
to cope with expansion." 




"Really, it was inevitable. You can 
take a look at just about every other re- 
tail industry in this country and see 
that franchising really was in fact the 
salvaging influence for the inde- 
pendent business community." 

Those thoughts were expressed by 
Robert P. Neal, owner of Able Elec- 
tronics, Waukegan, IL, a veteran of 19 
years in the electronic-service busi- 
ness and one of the largest servicers 
in northern Illinois outside of Chicago. 

Neal's Able Electronics became a 
Tronics 2000 shop officially last Dec. 
20. But in addition, Neal, along with 
several partners, purchased the Illinois 
territory of Lake, McHenry, and Boone 
counties and will act as the territorial 
developer for that area. 

"The consumer-electronics service 
industry has been the whipping boy of 
consumer electronics since it began," 
Neal says. "The business we're in has 
a negative image from the start. When 
you deal with the public it's because 
someone has a problem. When you 
deal with the manufacturer, it's be- 
cause one of his products broke down 
and he's not happy. When you deal 
with the suppliers, you face parts 
problems and out-of-stocks. On top of 
that, you're left to fend for yourself in 
keeping your technicians up to date 
on high-technology microelectronics. 




ROBERT P. NEAL, owner of Abta Etectronlc*. 

"Finally, I feel that with Tronics 2000 
and the national organization it por- 
tends, I've finally got a business 
partner who's on my side and who has 
a real stock in my success or failure. 

"Without such an organization in 
place and working by 1985 at the latest, 
the American public would face the 
largest crisis in service ever to hit us. 

"It's simply an idea whose time has 
come." 



THE FIRST FRANCHISEE— University Elec- 
tronics in Bloomington. 



take it somewhere else. As far as the 
consumer is concerned, he makes one 
stop. If our service center can't handle 
it, he arranges to have that unit fixed 
through the Tronics-2000 outlet in his 
area that is equipped to handle the job 
professionally." 

Tronics 2000 operates under a two- 
tiered franchising system. The corpora- 
tion, based in Bloomington, IN, offers 
franchises to "territorial" franchisees 
who purchase a defined developmental 
territory for an initial fee of $10,000. 
That territory is based on a minimum 
population of 600.000. The franchisee 
can further subdivide his territory into 
up to ten small franchises. Those small 
franchises would be available for $5000 
each. That is one way for the franchisee 
to recoup his original investment, as he 
would retain 50% of the selling price. 

Current programs 

Programs that Tronics 2000 currently 
offers members, and which are ex- 
pressly designed to impact most every 
aspect of a franchise business, are: 
volume-purchase programs for trucks, 
cars, and other shop vehicles; group- 
insurance benefits in health, life, 
liability, and retirement; volume-buying 
programs for electronic test equipment; 
computerized shop analysis, where 
members are assisted in identifying 
"weak" spots in purchasing, inventory, 
or technician productivity; and buying 
programs on forms, stationery, and 
signage. Contract -sales programs where 



members are assisted in pricing and 
marketing service contracts will also be 
available at a later date, 

A specific example of just one area is 
insurance. In that case a Tronics 2000 
franchise was able to realize a savings 
of 27% a year on liability insurance 
while upgrading that same coverage. 
And, for eight employees, the same 
franchise saved 44% a year on health 
coverages. For that particular member, 
it means a dollar savings of $470 per 
month — or $5,640 a year. That saving 
amounts to more than the initial $5,000 
entry fee. 

What about the public? 

But what about the public: What is, 
or should be, the impact of a franchise 
on the public? 

"Right or wrong," Hagelin says, "in 
the eyes of the consumer, bigness, high 
quality, and value often go hand in 
hand. That is the great advantage that 
the national-chain type of operation 
enjoys over the small, independent, 
and basically isolated operator. When it 
comes to consumer-electronics service, 
the public is even more confused than 
ever." 

"Our business philosophy is simple. 
We want to insure not only the survival 
but the growth of the electronics-service 
industry, and we want to instill in the 
consumer, the idea that Tronics 2000 
stands for quality service, convenience, 
and equitable pricing on a nationwide 
basis." r-e 
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Accurate, Timely, Thorough . . . 

RCA 1981 TELEVISION 
SERVICE DATA 

Accurate because it is prepared by service-experienced 
RCA Technical Publications editors who work closely with 
the engineers who design RCA Consumer Electronics pro- 
ducts . . Timely because it is promptly mailed (postpaid) 
directly to subscribers when the product is introduced . . . 

Thorough because it offers all of the following features that 
are essential for proficient servicing: 

»Easy-to-Trace Schematics 

•Circuit Board Composite Views 

•Chassis and/oi Instrument Layout Diagrams 

•Instrument Disassembly/Reassembly Instructions 

•Service Adjustment Procedures 

• Replacement Parts Lists 

And More . . . 

Your yearly subscription to RCA TELEVISION SERVICE 
DATA includes: 

• Complete Service Data for all color and b/w TV models 
introduced during 1981 

■ Service Bulletins that keep you abreast of the latest 
circuit changes, recommended servicing procedures, and 
parts information 

• Ten-Year RCA Service Data Index that references RCA 
Service Data by both model and chassis, and includes 
RCA Warranty Obligation Codes and a separate listing 
of RCA Service Bulletins 



Complete coverage 
of all color 
and b/w TV Models 
introduced in 1981 

TV Service Bulletins 

Ten -year RCA 
Service Data Index 

Saddlestitched 
format with 
drilled holes for 
easy insertion in 
optional three-ring 
binders 



WITH TWO DURABLE VINYL-COVERED, 
THREE-RING BINDERS 




WITHOUT BINDERS 



On(yS51.85* 
Only S39.95* 



'INCLUDES HCA'S NEW "PARTS INFORMATION SERVICE"... 
Quarterly mailings from RCA Distributor & Special Products Division 
that give you replacement parts price schedules. Tuner - and Module- 
to-Chassis cross references, and other parts-related Information that 
Servicers and dealers have been asking tor . . . making your 1981 
RCA TELEVISION SERVICE DATA subscription an even bigger 
bargain. 



RCA FIELD-SERVICE GUIDES 

Key field-service information from regular RCA Color TV service 
data ... in convenient, easy-to-use volumes that each cover 
two years of RCA Color TV models . . . complete chassis and 
tuner schematic diagrams and board views . . . chassis top 
and back views . . . field-service adjustments . . . parts lists . . . 
model index . . . trouble -shooting tips . . . 
each volume 1 7" X 1 1 ", Saddlestitched, 

SPECIAL LIMITED-TIME, TWO-VOLUME OFFER , . , Save 
$3,401 Order now and receive both VOLUME 6 and VOLUME 7 
for onlySI 2.50. 



VOLUME 6 (1975-1876) 

RCA Color TV Chassis 
CTC-51, S3, -58, -68.-70, 
-71,-72,-74,-76.-81 ... 
Only $7.95 



VOLUME 7 (1977-1978) 

RCA Color TV Chassis 
CTC-68, -70, -71,-72,-74, 
-76,-78,-81,-85,-86,-89, 
-90... Only $7.95 




1981 RCA SERVICE DATA SUBSCRIPTION ORDER FORM 

CHECK APPROPRIATE BOX/INDICATE QUANTITIES AND PRICE TOTALS/ENCLOSE CHECK 



MAIL TO: RCA TECHNICAL PUBLICATIONS 1-450 
600 N. SHERMAN DRIVE 
INDIANAPOLIS, IN 46201 

1981 SERVICE DATA SUBSCRIPTION PRICE 

□ TELEVISION, WITH TWO BINDERS S51.85ea. 
D TELEVISION, WITHOUT BINDERS $39.95 ea. 

□ ADDITIONAL TV DATA BINDERS S 5.95 ea 
FIELD-SERVICE GUIDES 

□ VOLUME6 S 7.95ea. 
D VOLUME 7 $ 7.95 ea. 

□ VOLUME 6 AND VOLUME 7 S12.50 

(Please Print) 

NAME 



STREET ADDRESS. 



ItGil 



QUANTITY 



_TOTAL (AMOUNT OF YOUR CHECK - J 



PRICE TOTAL 



S_ 

s. 
s. 

S- 

s. 



CITY 

■ MAKE CHECK PAYABLE TO "RCA CONSUMER ELECTRONICS" 



STATE 



ZIP CODE. 



8104 RE 
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Lower or raise the volume on your TV set, or anything else, by 
remote control. earl "doc savage, msds, hobby editor 



HERE IS A SIMPLE LITTLE TRICK YOU CAN 

use to change the volume of an amplifier 
by remote control, it may be a TV, radio, 
stereo, or whatever. It may be because of 
the telephone, the doorbell, or objection- 
able loud commercials. The point is that 
there are times when you would like to 
reduce the volume temporarily without 
making two trips to the set. There even 
may be times when you would like to 
increase the volume. Increasing the vol- 
ume is just as simple as decreasing it. 

There are a number of ways to attack 
the problem of changing the volume of an 
audio amplifier by remote control. Sever- 
al are more practical than throwing your 
shoe across the room. We'll look at two 
points of attack and two methods, then 
you can pick the combination that best 
suits your equipment and your junk-box. 



going through each resistor. 

The amount of signal going through 
each resistor depends upon their values. 
For example, if Rl and R2 are equal, half 
of the signal will go through each one. In 
that case, adding R2 has cut the signal in 
Rl by one- half. Therefore, we can change 
the amount of signal going through Rl 
from full to half and back again anytime 
we wish by switching R2 in or out of the 
circuit (Fig. 2-c). 

If that doesn't give you any ideas, take 
a look at Fig. 3. Resistor Rl is shown as 
the volume control in 3 -a and as the 
speaker in 3-b. Turning the switch on in 
either case "sidetracks" part of the audio 
signal and that results in decreased audio 
output. 

Let's pause and consider the value of 
the added resistor, R2. No specific values 
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The block diagram in Fig. I shows two 
points in any amplifier where the audio 
signal is readily accessible. One is the voi- 
ce ume control (A) and the other is the out- 
y put to the speaker (B). For our purposes, 
O we'll consider points A and B to be the 
jE same. 

2 Now, look at Fig. 2 for a quick review 
uj of how parallel resistors affect a circuit. 
O In 2-a, all of the input signal goes through 
g Rl. In 2-b, resistor R2 has been added 
£ and the signal will be split, with some of it 
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can be given because they depend upon 
the value of the particular Rl with which 
it is used and the amount of volume 
change desired. However, there are some 
general guidelines that can help you find 
a specific value. 

A good beginning is to choose R2 so 
that it is the same value as Rl. Typically 
volume controls are in the range of 5K to 
25K ohms. Controls used in transistor 
amplifiers have values in the lower part of 
that range, while controls used in tube 



amplifiers have values in the higher part. 
Speaker impedances arc generally 3 or 4 
ohms — though they may be higher, espe- 
cially in transistor amps. 

If you cannot find the actual value for 
the control or speaker in your amp, tack- 
solder or clip a resistor (R2) of one of the 
above values across the control or speaker 
and listen to the change. Replace it with a 
higher-value resistor if the change is too 
great and with a smaller-value one if the 
change is too small. 



SWITCH 




TO VOLUME 

CONTROL 
OH ^>PE*,VJER 




So far so good — we have changed the 
volume. However a switch on the amplif- 
er doesn't solve the original problem and 
it Is often unsatisfactory to run long audio 
lines around a room. That means that we 
must find some way to operate the switch 
by remote control. 

The obvious choices are to use a relay 
or a transistor for the switch. Either can 
be controlled remotely. Figure 4 shows 
how a relay would be placed in the cir- 
cuit. I recommend a relay over a transis- 
tor in this case because it will be quite 
difficult to make a transistor work prop- 
erly in some types of amplifiers, [n either 
case, the operating voltage can be taken 
from the amplifier, making a separate 
power supply unnecessary. 

If a relay is used, it should have a low- 
continued on page 84 



BEST SELLERS 

from the Microcomputer Bookshelf 



□ 26-8 An Introduction to 
Microcomputers: Volume 
0— The Beginner's Book. 

Adam Osborne. Start here if you know 
nothing about microcomputers. Painlessly 
introduces basic computer concepts and 
terminology to the absolute beginner. With 
the help of numerous illustrations, gives 
you a sound understanding of basic com- 
ponents and their operation. For any micro- 
computer you may have. $7.95 



□ 46-2 Apple II User's 
Guide — NEW Lon Poole/ 
Martin McNiff/Steven Cook. 
Complements your Apple II Owner's Man- 
ual. Properly indexed and under one cover, 
this comprehensive guide is the complete 
programming tool. Includes all special fea- 
tures of your Apple II computer. $15,00 



Microcomputer* 



34 -9 An Introduction to 
paters: Volume 1 — Basic 
second edition. Adai 
1 Develops a detailed pi 

s and applications Presents fundan 
work, creation and contents of a microprocessor 
memory, central processing unit operation and mme 
Discusses the most current programming techniques. 
Comprehensive. Up-to-date. $12.99 




□ 28 4 Running Wild - 
The Next Industrial 
Revolution. Adam Osborne. 
Calculators, digital watches, program- 
mable microwave ovens — each day new 
products based on Space Race-derived 
technology enter our lives. What long term 
effects will these innovations have on 
our lifestyle, our jobs, our society? This 
entertaining and concise survey, written in 
anecdotal style, is readable by absolutely 
anyone. Complete with dramatic social 
and economic predictions for the coming 
25 years. $3.95 




□ 06-3 Some Common 
BASIC Programs. 
ton Poole/Mary Botchers. These 
well -designed programs solve a variety 
of finance, math, statistics and general 
interest problems, Complete documenta- 
tion, easy-to-use lor all level programmers. 
76 fully debugged programs for only $14.99 



□ 40-3 Some Common 
BASIC Programs -PET/ 
CBM Edition, ton Poole/ 
Wary Borchers. Check here for the Com- 
modore version of this book. $14.99 



□ 55-1 PET/CBM Personal 
Computer Guide, second 
edition. Adam Osborne/ 
Carroll Donahue: Step-by-step guide which 
takes you from the "on" switch to the 
assembly language subroutine of your 
Commodore system. It's a BASIC tutorial 
and covers the most recent C8M products. 
Essential lor CBM owners or those con- 
sidering a Commodore machine. $15.00 



□ 31-4 PET and the IEEE 
488 Bus (CPIB). Eugene 
Fisher/C. W. Jensen. Complete 
description of the 488 Bus, CPIB ICeneral 
Purpose Interface Bus). Detailed informa- 
tion on the CPIB. its lines and signals, 
PET-IEEE interfacing methods, hardware, 
sample bus transactions and more. $15,99 



□ 29 2 The 8086 
Russell Rector/Ceorge Alexy 
A handbook for all 8086 users. 
Includes basic 8086 programming instruc- 
tions, a thorough analysis of the 8086 
instruction set, and detailed hardware and 
interfacing guides. Reveals the full power 
of the 8086s multiprocessing capabilities. 
$16.99 




□ 44-6 CP/M* User's 
Guide — NEW Thorn Hogan. 
Complete overview of CP/M. 
Describes all types of CP/M and their com- 
patibility. Explains CP/M commands and 
utilities in detail. Covers programming j 
suggests how to optimize your 
system's performance. $12.99 




ASSEMBLY LANGUAGE 

If you've never programmed in assembly 
language before, these books will teach 
you how. Each book explains assembly 
language microcomputer programming, 
describes the functions of assemblers and 
assembly instructions, discusses basic 
software development concepts, includes 
comprehensive coverage of the partic- 
ular assembly language, and presents a 
large number of fully debugged, practical 
programming examples Experienced 
programmers will find these books an 
invaluabte reference. 



10-1 8080A/80SS 
Assembly Language 
Programming. 

Lance A, Leventhal. $15.99 

12-8 6800 Assembly 
Language Programming. 

Lance A. Leventhal. $15.99 

21 7 Z80 Assembly 
Language Programming. 

Lance A. Leventhal. $16.99 

27-6 6502 Assembly 
Language Programming. 

Lance A. Leventhal. $16.99 

36-5 Z8000 Assembly 
Language Programming. 

Lance A, Leventhal. $19.99 

35-7 6809 Assembly 
Language Programming. 

Lance A. Leventhal. $16.99 




□ 



□ 38-1 Practical Bask 
Programs. Lon Poole/etal. 
40 comprehensive and 
fully-documented programs designed 
to run on most microcomputers Espe- 
cially useful in smalt business applications. 
Easy-to-follow format requires no prior 
programming knowledge $15.99 



□ 47 Business System 
Buyer's Guide -NEW 
Adam Osborne. Buying a com- 
puter for business? This book helps you 
first define your needs and develop your 
unique evaluation criteria, then helps you 
compare your needs step-by- step with all 
market offerings. The most useful Buyer's 
Guide on the market. $7.95 
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WIRE STRIPPERS 

EXCLUSIVE WITH CARPENTER MFG. Single or twin SWING 

BLADE Rotary Wire Strippers. Designed expressly for a clean and 

quick end-strip on all types of solid 

and stranded wire construction. 

Available in four electric powered 

models. Catalog upon request. 

FREE WIRE STRIPPING 

SERVICE 

Send a 3-5 ft. sample of 

your cable or wire and 

strip specifications. 

Stripped wire will be 

returned to you with a 

complete report and 

recommendations. 




Fairgrounds Drive, Manlius, N.Y. 13104 



MFG. CO., iNC. 



CIRCLE 22 ON FREE INFORMATION CARD 



1315)682-9176 




Model 376 Self Centering fcctro Wide Opening Head (mk hot hkludo)) 

Daub I e action jams pro vid e fast openi ng and cl osl ng and 
support of heavy loads. Opens to a full 9 inches. Ribbed 
on one side and "V" grooved on the other, the 376's 
reversible jaw pods firmly hold cylindrical or odd 
shaped Items. Fits all of the Series 300 Bases. 

Suggested retail price is $19.95. 

for mot* Information contact vow local ctoalw or PANS VIM. 

ftit« or* suggested moll and subjKC v> chon^e UHGWue notiu. 







PftNfiVlSt PRODUCTS INC. 
£850 ( E9th St. Long toadi, CA 
(tl 3) 595-7611 



TH€ LCflDCR 
DO€S IT AGAIN! 

Always first, PflN,fiVIS€ proudly presents the two nemest additions to their 

top quality product line. 
Model 333 Rapid Assembly Circuit Board Holder 

This circuit board holder features eight position 

rotating adjustment and six positive lock positions in 

the vertical plane. Cross bors ore available up to 

30 inches in length to hold circuit boards up to 

28 inches In width. &tra arms can be 

odded for dual or multiple board holding. 

Spring loaded, the 333 features tilt 

angle adjustment, height adjustment 

and quick board rotations for easy 

component Insertion and soldering. 

Suggested .retail price is $35.95. 



HOBBY CORNER 
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voltage coil. A latching-type relay would 
complicate matters a bit, but it would not 
have to be powered all the time that you 
want the volume low. 

The pair of lines labeled "remote 
switch" in Fig. 4 can go through a long 
pair of wires across the room to a SPST 
or a momentary switch located by the 
telephone, your chair, or wherever. 

There are a variety of means you can 
use to achieve a no-wires-control over the 
relay or transistor. A flashlight beam can 
operate a phototransistor or a cadmium- 
sulfide photoresistor. Surplus "sound 
switches" are available at very low prices. 
Of course, you can get quite fancy with 
radio control. 

Up to this point, we have been discuss- 
ing how to decrease the volume of an 
amplifier. You can just as easily decrease 
it to zero. In Fig. 5-a, the audio signal is 
cut off when the relay is energized. 



ivolume IN 

(CONTROL 
OUT 



VOLUME 
COHTRol, 



RXl 





FIG. 5 

Increasing the volume only takes some 
minor changes in the circuit of Fig. 4. 
The relay connection is shown in Fig. 5-b. 
In this case, the volume is set at normal 
with R2 in the circuit. Energizing the 
relay removes R2 from the circuit and the 
full signal goes to the volume control and 
out. 

You will have noticed of course, that 
no component values have been given. 
One circuit will not work in all amplifiers 
because there are too many variables. 
Enough information has been provided 
however, so that you should be able to 
work one out with little if any difficulty. 

Now, get busy and remote the volume 
on your TV. You will not only save your- 
self time and trouble but your rug will 
last much longer! R-E 
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UNI VOLT'S DT-810 
DIGITAL MULTIMETER 



The unique space age digital 
multimeter with transistor 
gain (nFE) measurement 
capability should be the only 
multimeter you own. 

Ora Electronics has offered in the past 
many fine Digital Multimeters (D.MM.'S). We 
still sell the famous D.M.M.'S such as Beck- 
man, Fluke, Hickok, and others. We have al- 
ways followed the advance in technology used 
in D.M.M.'S, and we always wanted to supply 
our many good customers with the most Ideal 
Multimeter, at a price they can afford. In the 
past we had to sell good, but expensive Multi- 
meters, expensive but "fair" Multimeters, and 
plain "cheap" Multimeters. 

WE FOUND IT! 

Several months ago, a famous Test Equip- 
ment Manufacturer, walked in to our head- 
quarters with a Prototype of a Digital Multi- 
meter. We were very impressed it had almost 
everything we wanted plus a bonus, the only 
question remaining was "how expensive is it?" 
When we heard the answer, a big smile ap- 
peared on our faces. After several improve- 
ments we are proud to offer it. After you read 
the features (and price) I am sure you are going 
to order one or more, of these fine D.M.M.'S 
that we call the "UniVolt". 

LCD DISPLAY. 

The unit has a 3.5 Digit liquid crystal 
display. The sharp digits are 14mm high and 
have a viewing angle of 1 40°. 

HIGH ACCURACY. 

The basic DC. accuracy of the UniVolt is 
0.5% of reading +1 digit, which makes it one of 
the more accurate instruments in its class. The 
input impedance is very high,10mega- Ohms 
(10,000,000) Ohms, which helps in measure- 
ments of low voltage and high frequency sig- 
nals. 

MEASUREMENT RANGES. 

The UniVolt has D.C. voltage range of 
lOOuvto 1000V in five steps, A.C. voltage range 
of 100mV to 1000V, current measurement 
range of 1 00mA to 1 0A (DC) and resistance 
range of 1 to 2,000,000 Ohms. 

CONTINUITY & DIODE TEST. 

A fast and accurate continuity test mode 
utilizes a built-in buzzer to indicate continuity. 
The same mode is used to check diodes and 
their approximate forward voltage. 

EASE OF OPERATION. 

The UniVolt is small, it measures &/i" x 
3W x VA". It's light weight, only 9.87 oz. 
including battery! It utilizes push buttons, for 
easy one-hand operation and the front panel 
has a unique color coding for reduced errors. 
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OTHER FEATURES 

It uses one 9 volt carbon battery (included), 
which last approximately 200 hours of con- 
tinuous use. Its sampling time is 0.4 seconds, 
operating temperatures of 30 °F to 1 04° F, and 
operating humidity of less than 80% R.H. 

BONUS!! 

We left the best to the end. The UniVolt DT- 
810 has something unique. It has a transistor 
gain (hFE) measurement mode! This unique 
feature enables you to measure hFE values of 
0-1000 of either P.N.P. or N.P.N, transitors. 

SPECIAL PRICE 

We had originally decided to sell the unit 
for S1 19 95, but in order to promote the new 
advancement in D.M.M. design, represented by 
the UniVolt, for a limited time only you can buy 
this incredible unit for only S99.95 including: 
standard red & black test leads, a fresh £rv 
carbon battery, a spare 0.5A GMAtype fuse and 
an instruction manual. 




OVERLOAD PROTECTION 

The unit has an extensive overload pro- 
tection on all ranges. On D.C. current ranges it 
uses a 5A GMA type fuse. A spare fuse is 
supplied with the unit at no extra cost. 

MAINTENANCE FREE 

The heart of the UniVolt Multimeter is a 40 
pin L.S.I, chip; the Intersil ICL71 OG. This space 
ages chip has proven to be one of the most 
sophisticated and reliable micro-electro nic cir- 
cuit in use, it is supported by minimum amount 
of external parts, which are over specified to 
insure failure safe instrument. Of course, Ora 
Electronics stands by this instrument and guar- 
antees it for one year (See specific warranty 
information). 

ORA 

ELECTRONICS 

A division of Alliance Research Corp. 

OUR SERVICE 
MAKES THE DIFFERENCE 

18215 PARTHEN1A ST. NORTHRIDGE, CA 91325 
(213)701-5848 Telex181011 

8 1 980 ORA ELECTRONICS 
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FREE CASE 

We have worked long on the UniVolt 
project and we hate to see scratches or bad 
looking units. So we decided to go ail the way, 
when you buy the UniVolt DT-810 Multimeter 
(and for a limited time onlyl) we will give you 
absolutely free a hard vinyl leatherette, carrying 
case, with felt padding and a compartment for 
your test leads. The regular selling price for this 
case mode CC-01 is S8.C0. 

ACCESSORIES AVAILABLE. 

The only two accessories available are: UP- 
11, hFE probe with special plug and 3 color 
codes alligator clip, and the UP- 12 I.e. clip 
adaptor, which will help you hook your multi- 
meter to any I.C. pins. (You can buy both probes 
for only $6.00, but only when you purchase the 
UniVolt DT-810 now.) 

ORDER NOW! 

It's very easy to order your UniVolt DT-810 
multimeter. Send $99.95 (California residents 
add 6% sales tax) plus S2.50 delivery charge to 
the address below, if you want the optional 
accessories, please add $6.00 (California resi- 
dents add 6% sales tax). A cashier check or 
money order will help speed your order. Credit 
card holders (master card or visa) can call our 
toll free number (800) 423-5336, in California 
it's (800) 382-3663. C.O.D. orders will be 
accepted, but you must pay by cash or money 
order and a C.O.D. charge of $1.40 will be 
added. If you decided to buy another brand of 
Multimeter, please call us too, we carry many 
other types of multimeters and test equipment 
at low prices. 
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NOW YOU 
CAN BUILD 
YOURSELF 

AN 
ORCHESTRA 



The most advanced - most versatile organ 
you ever dreamed of Is now within moit 
everyone's reach . . , because you build It 
yourself the exclusive WE RSI way. 

Expand your instrument according to 
your taste and budget. With WE RSI's 
'Building Block' system, you'll never 
need to trade organs age In I 

Superior WERSI quality also available In 
pianos, synthesizers, amps, rhythm units, 
etc, ... kit or factory assembled. 

Send $6 for the exciting Sight and Sound 
package everyone raves about. You'll 
receive the famous "WERSITIME 2" 
12" LP with accompanying libretto as well 
as a full color, 104 page manual, widely 
acclaimed as the encyclopedia of organ 
builders, introducing you to the 
Wonderful World of 

world leader in quality 
do-it-yourself instruments 
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WERSI ELECTRONICS, INC. Dept. M4 
P. O. Box 5318, 1720 Hempstead Road 
Lancaster, PA 17601 

Please send above demo pack <j? $6.00, 

Name 

Add r ess 

City 



. State. 



Zip. 



Waiting for a lead synthesizer" 
that has it all? 





Your wait 
Is over! 

ROTEUS I 

PROGRAMMABLE PRESET 
LEAD SYNTHESIZER 

You've .uwnys had a id of options. 

You could have ths convenience and easy- oparalion of a nor' 
maJIzed synthesizer II you were willing 1o give up the ver- 
satility of modular equipment. 

Or the unlimited spectrum of tone colors and timbres of 
modules if you didn'l mind the cumbersome patch cords and 
time required to set up or change a patch. 
You could have programmable presets if you could raise the 
bucks, or low-cos) equipment if you could stand rho snap- 
crackle' pop. 

You could even have such technically innovative features as 
computer control of voice and sequence IT you had I he 

technical savy to design it all and 'make it work. 

Now you have another option. YOU CAN HAVE IT ALL. Wide 

range, precise, low-noise, presets, meaningful patch bay and 

an easy-to-use computer interlace. 

AH at a price 1 that's nothing bui unbelievable. 

Want to know more? Proteus l"s Using/Assembly manual 
which Includes -a demo tape will answer all of your questions. 
The price. $1Q-00 Is refundable upon purchase of either the 
kit or assembled model. 
PART OF THE NEW GENERATION FROM 

milk Electronics, Inc. 

i c a o w . w i 1 s h i r e , a. la ho m a c i 1 1 , ok j 3 1 1 h - ( as ) a a ■ tut 



CHARGE ORDER? Call our 24 
. 405-M3-73M 



hour Demo/Order Una 
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[""] I'm convinced, sand Prolans 1, $699.00 enclosed, (shlppad ' 

1 " Freight Collect) | 

□ Send the easy-to-assemble Proteus I Kit. M99.00 i 
enclosed. (Freight Collect) I 

□ Tell me mora. Rush the AssemblyrUSIno, manual 3. demo I 
lape tor Protons i. ($10.00 enclosed, reluiidablc I 

Q 5c.li) frw catalog 

Wamej . | 

Addrassi ] 

City: Slate 
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1_PAIA Electronics, Oapl, 4R, 1u20W,w Nature, Ok I*, city, OK 731 1 a J 
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More information on new products is available. Use the 
Free Information Card inside the back cover. 



20 MHz DUAL TRACE SCOPE, model V-202, 
offers a 5.5-in. square CRT with an Internal grati- 
cule. It features vertical sensitivty of 1 mV/dlv to 7 
MHz (using X 5 amplifier) and 5 mV/div over the 
full bandwidth. Dynamic range for the vertical 
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amplifier is eight divisions or more. The display 
modes are Ch 1, Ch 2, Dual, Add, and Diff. 

Other features Include Z-axis modulation, con- 
tinuously variable scale illumination, trace rota- 
tion, front-panel X-Y operation, and built-in TV 
sync separator. The weight Is 19 lbs., and the 
measurements are 11 X 7.6 X 16 in. Price 
$850.00 with two X1/X10 probes Included. — 
Hitachi Denshi America Ltd., 175 Crossways 
Park West, Woodbury. NY 11797. 

OSCILLOSCOPE/COMPONENT TESTER, mod- 
el HM307, Is a compact, lightweight single-trace 
oscilloscope designed for both field service and 
laboratory applications. It has a built-in compo- 
nent tester that tests common semiconductors 
and passive components in circuit. (Transistors, 
diodes, resistors, capacitors, and most other 
components can be checked.) The model HM307 
changes from an oscilloscope to a component 
tester with the press of a single button while the 
oscilloscope settings are left undisturbed. 

The component tester applies ± 8.6 volts RMS 
maximum to the device with current limiting to 28 
mA; the resulting V/l display Instantly reveals 
most bad semiconductors. No drift compensation 
Is needed, and the model HM307 will trigger on 
signals as small as 3mm up to 30 MHz, Vertical 
sensitivity ranges from 5 mV to 20 V /cm in 12 




calibrated steps. The time base Is from 2 seconds 
to O.Z jisec/cm with auto and external triggering 
that ranges from 2 Hz to 30 MHz. 

All critical DC voltages are regulated. The input 
AC transformer can be connected to operate 
from 1 10 to 237 volts AC, 50 to 60 Hz. The built-in 
1 kHz, 0.2-volt ( ± 1%) squarewave generator is 
used for checking probe compensation. The 
model HM307 comes housed in an all-metal low- 
profile case— 4.5 X 8.3 X 10.4 in.— designed for 
rugged field -service use. There is a handy carry 
handle and retractable tilt-up stand that pulls 
down from under the unit. Accessories include 
X 1 probes, X 10 probes, X 100 probes, demodu- 
lator probes, test cables, viewing hood, carrying 
case, and scope chart. Price $405.00 — Hameg, 
Inc., 191 Main Street, Port Washington, NV 
11050. 

MULTITESTER, model M20, features a fuse- 
protected ohms circuit, three-color coded scale 
plate and front panel, diode-protected meter 
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movement, compact ABS plastic case, easy-to- 
read bold numerals on the scale plate, and a one- 
year warranty. The 12-range multitester handles 
most electrical /electronic measuring jobs and 
weighs 6 ounces. 

The model M20 can check power supplies and 
logic circuits, measure line and control voltages, 
and test diodes, transistors and resistors. Test 
leads, battery, and Instruction booklet are includ- 
ed. Price $13.95. — Universal Enterprises, Inc., 
14270 W. Science Park Drive, Portland, OR 
97229. 

PLUG-IN AC POWER CONDITIONER, model 
300, is designed to protect sensitive electronic 
devices that use microprocessor and semicon- 
ductor circuitry from transients, and continuous 
or intermittent power-line noise. It is for use with 
continued on page 88 



HITACHI OSCILLOSCOPES 

Single and dual trace, 15 and 30 MHz. All four high sensitivity Hitachi 
oscilloscopes are built to demanding Hitachi quality standards and are 
backed by a 2-year warranty. They're able to measure signals as low 
as lmV/division (with X5 vertical magnifier). It's a specification you 
won't find on any other 15 or 30 MHz scopes. Plus: Z-axis modulation, 
trace rotation, front panel X-Y operation for all four scope models, and 
X10 sweep magnification. And, both 30 MHz oscilloscopes offer internal 
signal delay lines. For ease of operation, functionally -related controls 
are grouped into three blocks on the color coded front panel. Now here's 
the clincher: For what you'd expect to pay more, you actually pay less. 
Suggeste list price of our top line V-302B dual trace 30 MHz is only 
$995.00- The other models comparably less. Check our scopes before 
you decide. 



Hitachi...The measure 
of quality. 

■ V-302B 30 MHz Dual Trace $995.00 

■ V-301 30 MHz Single Trace $745.00 

■ V-152B 15 MHz Dual Trace $735.00 

■ V-151B 15 MHz Single Trace $570.00 

& HITACHI 







Hitachi DenahiAmorfca.Ltd. 

For more information, contact 

Hitachi Denshi America, Ltd., 

175 CrosswavsPark West, Woodbury, N.Y. 11797 

(516) 921-7200. 




More 
sensitive to 

your input. 
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UNICORN-1 ROBOT 

continued from page 69 



tied into the FM receiver. Now, if the 
carrier from the transmitter were lost, the 
robot would immediately stop function- 
ing — a nice safety feature for long-range 
work. 

This board also requires a good five- 
volt power supply. Connect it directly to 
the board — the fingers at the edge are 
intended for mounting purposes (there 
aren't enough of them on a single-sided 
board for all the inputs and outputs). 

The connections are called out in Fig, 
82. Use ribbon cable to connect the 



decoder and latch boards and to connect 
the latch board to jacks J I and J2 on the 
relay-driver board. 

With these three boards installed, the 
conversion to radio control is complete. 
In the next installment we'll 1 discuss what 
would be involved in interfacing the robot 
to a computer. R-E 
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ADVANCE IS PROUD TO INTRODUCE the 

Line of High Quality Digital Multimeters 
Featuring The New 130 Hand-Held DMM 



KEITH LEY 




Rugged DMMs from Keithley — all feature large, bright 
LCD display, easy-to-use rotary switches, externally accessible 
battery and fuse, 10A current range, diode test capability, low 
battery indicator, cushioned components. 

Model 131. Similar Model 130. Our 

to Model 130, with most popular model, 

increased the price /perfor- 



accuracy , 



134 mance champ. . 115 



Model 135. First 
4 I /z-digit DMM with 
hand-held 

s 219 



convenience 
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THE TEST EQUIPMENT SPECIALISTS ff 

TOLL FREE HOT LINE *«■#*«*■»=■ ^ 

800 223 0474 _. _AmmNCE = ^ s 



54 WEST 15(h STREET. NEW YORK N V 10036 212-66r?22* 



NEW PRODUCTS 

continued from page 86 



computers, terminals, modems, and printers, as 
well as Office, laboratory, and communications 
equipment. It incorporates a wall-socket type fix- 
ture, so that all equipment can be plugged in eas- 
ily and any 117-volt AC wall outlet is thus con- 
verted Into a "dedicated" line. 




CIRCLE 154 ON FREE INFORMATION CARD 

The model 300 clamps high-energy transients 
and filters RFI (fladio Frequency /nterference) 
from the AC line. Should a severe transient take 
place, the device will "fail safe." protecting the 
equipment without Interruption of service or loss 
of data. The status of the protection is continu- 
ously monitored by a LEO. 

Both low and high-impedance loads are pro- 
tected trom common- and transverse-mode tran- 
sients. The model 300 holds down voltage spikes 
to safe levels, absorbing up to 60 joules of tran- 
sient energy. It is easily portable, weighing only 
one pound. Price $135.00— MCG, 160 Brook 
Avenue, Deer Park, NY 11719. 

"D" CONNECTOR TOOL, model CP-200, is de- 
signed to crimp "B"-type insulated wire connec- 
tors onto the ends of unstripped wires. Metal 
"teeth" within the connector penetrate the wire 
insulation and engage the conductor when the 
connector is crimped. A built-in ratchet assures 
thai a complete pressing cycle is made before the 
handles are released. A factory-set mechanical 
stop prevents over-pressing, thus assuring a 
high-quality conductive joint. 
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"B" connectors are available both plain and 
"jelly"-filled. The latter features "silicone-type 
grease packing" which wards off contamination 
of the connection and inhibits oxidation. Both 
types of connectors are available in packages of 
250, 500. and 1000 pieces. Prices: CP-200— 
$55.00; 250 "B" Connectors— $12.00 for the 
plain, $17.33 for the Jelly-filled. — OK Machine 
and Tool Corporation, 3455 Conner Street, 
Bronx, NY 1047S. R-E 



Start learning and computing for only $129. 95 witn a Netronics 8085-based 
computer kit. Then expand it in low-cost steps to a business/development system 
with 64k or more RAM, 8" floppy disk drives, hard disks and multi- terminal I/O. 

THE NEW EXPLORER/85 SYSTEM 

Special! Full 8" floppy, 64k system for (ess than the price of a mini! Only $1499,95! 

(Also available wired & lesled. $1799,95) 



start. 



Imagine — for only Si 29.35 you can own !he starling 
level of Explorer/&5. a computer lhal's expandable inlo 
full business/development capabilities — a computer 
thai can be your beginner system, an OEM controller, 
or an IBM-formatted 8" disk small business system. 
From the first day you own Explorer/85, you begin 
computing on a significant level, and applying princi- 
ples discussed in leading computer magazines. Ex- 
plorer/85 features the advanced Intel J3D&5 cpu, which 
is 100% compatible with the older 60S0A. It offers orv 
board S-100 bus expansion. Microsoft BASIC in ROM, 
plus instant conversion to mass storage disk memory 
with standard IBM-formatted ft" disks. All for only 
S129.95. plus the cost of power supply, keyboard/ 
terminal and RF modulator if you don't nave them (see 
our remarkable prices below for these and other, ac- 
cessories'). With a Hex Keypad/display front panel. 
Level "A" can be programmed with no need for a ter- 
minal, ideal for a controller, OEM. or a real low-cost 
start. 

Level "A" is o 
complete operalins 
*. system, perfect /or 
.y fF d — J " limners, hobhyisis, 

\a m M* jrtdustriuJ controller 

{% ~^^^ u» 1129.95 

LEVEL H A" SPECIFICATIONS 

Explorer/85 L s Level "A" system features the advanced 
Intel aoas cpu. an 8355 ROM with 2k deluxe monitor/ 
op rating system, and an advanced 8155 RAM I/O . . . 
all on a single motherboard with room for RAM/ROM/ 
PROM /EPROM and S-100 expansion, plus generous 
prototyping space. 

PC Board: Glass epoxy. plated through holes with 
solder mask, * I/O: Provisions for 25-pin (DB25J con- 
nector for terminal serial I/O, which can also support a 
paper tape reader , . , cassette tape recorder input and 
output . . . cassette tape control output . . . LED output 
indicator on SOP (serial output) line . . . printer inter- 
face (less drivers) . . . total of four B-bit plus one 6-bil 
I/O ports. * Crystal Frequency; 8.144 MHz. ■ Control 
Switches: Reset and user (RST 7.5) interrupt . . . addi- 
tional provisions for RST 5.5. 6.5 and TRAP interrupts 
onboard. * Counter/ Timer Programmable, H-bh bi- 
nary. • System RAM: 256 bytes located at F800. ideal 
for smaller systems and for use as an isolated stack 
area in expanded systems . . . RAM expandable to 64K 
via S-100 bus or 4k on motherboard- 
System Monitor (Terminal Version); 2k bytes of 
deluxe system monitor ROM located at F08f). leaving 
(SAS3 free for user RAM/ROM. Features include tape 
load with labeling . . . examine /change contents of 
memory . . . insert data . . , warm start . . . examine and 
change all registers . , . single step with register display 
al each break paint, a debugging Araining feature ... go 
to execution address . , , move blocks of memory from 
one Location to another . . . fill blocks of memory with a 
constant . . . display blocks of memory . . . automatic 
baud rate selection to 9800 baud . . . variable display 
line length control (1-255 characters/line) . . . chan- 
nelized I/O monitor routine with 6-bil. parallel output 
for high-speed printer . . - serial console in and console 
out channel so thai monitor can communicate with I/O 
ports. 

System Monitor (Hex Keypad/Display Version)' 
Tape load with labeling . . . tape dump with labeling 
. . , examinefchange contents of memory . . . insert data 
, . .warm start . . . examine and change all registers , . . 




Full B" disk system for Jess than (he price of a mini (shown with 
Netranrcs Exp)orer/85 computer and new terminal;. System features 
/loppy drive from Control Data Corp., world's largest maker of 
memory storage systems (no[ a hobby brand 1 ) 




single step with register display at each break point . . . 
gu to execution address. Level 'A" in this version 
makes a perfect controller for industrial applications. 
and is programmed using the Nelronics Hex Keypad/ 
Display. Hi is low cost, perfect for beginners. 
HEX KEYPAD/DISPLAY SPECIFICATIONS 
Calculator type keypad with 24 system -defined and 16 
user-defined keys. Six digit calculator-type display, 
that displays full address plus data as well as register 
and status information. 
LEVEL "B" SPECIFICATIONS 
Level "fl" provides the S-100 signals plus buffers/ 
drivers Lo support up to six S-100 bus boards, and in- 
cludes: address decoding for onboard 4k RAM expan- 
sion selectable in 4k blocks . . ■ address decoding for 
onboard Sk EPROM expansion selectable in 8k blocks 
. . . address and data bus drivers for onboard expansion 
. . . wait stale generator (jumper selectable], Lo allow the 
use of slower memories . . . two separates volt regula- 
tors, 

LEVEL "C" SPECIFICATIONS 
Level L, C L ' expands Explorer/85's motherboard with a 
card cage, allowing you to plug up to six S-100 cards 
directly into the motherboard. Both cage and card are 
neatly contained inside Explorer's deluxe steel 
cabinet. Level "C" includes a sheet metal superstruc- 
ture, a 5-card. gold plated S-100 extension PC board 
that plugs into the motherboard. |usl add required 
number of S-100 connectors. 




LEVEL "D" SPECIFICATIONS 
Level "D" provides 4k of RAM. power supply regula- 
tion, filtering decoupling components and sockets lo 
expand your Explorer/BS memory to 4k (plus the origi- 



nal 256 bytes located in the B155A) The static RAM 
can be located anywhere: from fWSfl 1« EFFF in 4k 
blocks. 

LEVEL "E" SPECIFICATIONS 
Level "E" adds sockets for 8k of EPROM to use the 
popular Intel 2718 or the .'I 2518. It includes all sockets, 
power supply regulator, heat sink, filtering and decou- 
pling components. Sockets may also be used for 2k x 8 
RAM ICTs (allowing far up to 12k of onboard RAM). 
DISK DRIVE SPECIFICATIONS 

• a "CONTROL DATA CORP • Dat iC «p4ciTy. 40t.Qt&byt« 
□■nreuional drive. (SD). K£ 032 byt« (DO). 

• LSI CQn1 roller un forms I led. 

• Write protect • Acc«s|ime:25ra[anr- 

• Svntfli-urJu-ublcdomiii track). 

DISK CONTROLLER/ I/O BOARD 

SPECIFICATIONS 

■ i:oni.n!n;|>laf&ijr0' drivel • 27 10 PROM soCKfl included 

• 177IA LSI (5D) floppy disk far u*p in custom 
eonlrollar. app] ication*. 

• Onboard data separator • Onboard crystal com railed. 
(IBM compatible). • Onboard I/O baud rate 

• 2 Serial I/O ports «nerrtars to 9600 baud 

• AuiDbooMadiskiystpm • Don ble- ilded PC board 
whensyilem reset. (gtaHcpoxy.) 

DISK DRIVE CABINET/POWER SUPPLY 

• Deluxe steel cabinet with individual power supply for max- 
imum reliability and stability. 

ORDER A COORDINATED 

EXPLORER/85 APPLICATIONS 
PAK! 

Beginner's Pale (Save *26.0O!) — Buy Level "A" (Ter- 
minal Version ) w II h Monitor Source Lisli rig and AP- 1 
5-amp Power Supply: {regular price $199.95). now al 
SPECIAL PRICE: «169.W plus post, ft injur. 
Experimenter's I'nk [I (Save (53.40!) — Buy Level 
"A" (Hex Keypad/Display Version) with Hex 
Keypad/Display, Intel 8085 User Manual, Level "A" 
Hex Monitor Source Listing, and AP-1 5-amp Power 
Supply: (regular price $279.35). all al SPECIAL 
PRICE: $219.95 plus post * in.su r 
Special Microsoft BASIC Pak (Save si03.Mli — In- 
cludes Level "A" [Terminal Version). Level L 'B". 
Level "D" (4k RAM), Level "E". ak Microsoft in 
ROM, Intel 8035 User Manual. Level "A" Monitor 
Source Listing, and AP-1 5-amp Power Supply (regu- 
lar price $439.70), now yours al SPECIAL PRICE: 
$329.99 plus post. St insur. 

ADD A TERMINAL WITH CABINET. 

GET A FREE RF MODULATOR: Save 

over $114 at this SPECIAL PRICE: *4HS.9S 

plus posl. & insur. 
Special 8" Disk Edition Explorer/85 (Save over S104F) 
— Includes disk' version Level "A°' c Level "'B". two 
S- 100 connectors and brackets, disk controller, 64k 
RAM. AP-1 5-amp power supply. Explorer/85 deluxe 
alee! cabinet, cabinet Tan, 8' SD/DD disk drive from 
famous CONTROL DATA CORP. (not a nobbv 
brand!), drive cabinet with power supply, and drive 
cable set-up for I wo drives. This package Includes 
everything but lerminal and printers (see coupon for 
them). Regular price S1630.3Q all yours in kit at 
SPECIAL PRICE: *14»9.95 plus post. A insur Wired 
and tested, on]y $1799,95. 

Special! Complete Business Software Pak (Save 
W25.00r| — Includes CP/M 2.0. Micrtsofl BASIC 
General Ledger. Accuunls Receivable. Accounts 
Payable, Payroll Package: f regular price Si 325 1. yours 
now al SPECIAL PRICE: $699.95. 



Please send the items checked below; 
Q Explorer.' U Level "A" kli ( Terminal Version ] 1 1 20.05 pi us 

S3 post. & insur 
G Eipiorcf.'HS Level "A" kit i, Hex Keypad/Display Version] . . 

(120105 plus S3 pool A insur. 
.". BkMtefOSOft HASIC n cRs_lf:lle lap*-. E84.B5 posl paid. 

D Bk Microsoft BASIC tnKQM kit (requires Levels "&V'D"and 

' E ) £99.95 plus $2 past A insur. 
□ Level "H" (S- 100) Ul S49.B5 plus SZ port, h insur 
D Level "I ■ (5-100 Q-card eipander) kit S39.95 plus $2 post 

h rv.ur 

D Level "D" |4k MM\ Ml S60.05 plus S2 post. & insur. 

D Level ■%" (EPR0WROMI kli 15,03 plus :■.;:: pfth. 

D Del me Steel Cabinet lor Explwer/flS . . 040.05 phis S3 post. 
& insur. 
D Fan ForCabind . f IJiDplua Si.50 post. A insur. 

C ASCII Kcytwanl Computer Terminal kli; (eniurps a full \zn 
character set. u&l case. Full cursor tonlrol. 75 ohm video 
output: Lonverlililc hi hiudot output, seledible baud rate, 
RS232'C or 2Q ma. I/O. 32 or 64 character by 16 line funnitts. 
M m I can be used with either a CRT monitor or a TV set [ if you 
havr an RF modulator} . . SMfluOSplus S3 .00 pent. & insur. 
ODeLuie Steel Cabinet far ASCII key board /lerminal ... 
SI 0.05 plus $2.50 post. & insur 

D Newt lermtnaL'MooilOf : (Sex: photo) Same Features as ahow. 
oxoapl 12" muni Kir with keyboard and terminal Is in deluxe 
sinjsUs t:flhmnt: kit 030fl.0Splus $7 post. & insur. 

G Hazeltlne temrinalSlOuf prices loo low lo quote— CALL US 

DLear-Slgler termdnais; printers: Our prices loo low lo quake 
CALLUS 

D Hex keypad. 1 Display kli S09.95 ptta $= port. & uuur 



D AP- 1 fttwer Suppl y Kit ± BV ^ 5 arnpft) i n dfl lu x« iliffl cab! M I 

S39.0Splus 52 posl. & insur 
D Cold Plated S- 1 00 Bus Connectors W-85 . -.« :h . pcirtpatd. 
~3 JU'HoctulfllorUii.il3(nvAj-iiu t(] uw-ycjurTV set as a monitor] 
...$«<£ postpaid. 

□ Itt RAM kit (S- 100 Ki.ifd expnntb lu 64kl . . 1 100-05 plus S2 
jjo-si A insur 

H32kRAMldL 1200,95 plus S2 posl. A insur 

□ m RAM Id! E30HU plus S2 posl, A insur 
D MkRAMklt S400.05 plus S2 port. * insur 

□ Lfik RAM Expansion ktl [to F?xpand any of the above in 15k 
blocks u p lo 64k ) . . $00,05 pi us 52 pn m I . A insur, i ',m. h 

D I til-fil 0065 cpu Users' Manual , . ST. SO \> Hi p*Sd . 

U 12 rr Video Monitor (lOMHz bundwidihl . SI3S.0S phis 55 

ptisi ft insur. 
D Seolnnet's Pak(seeabuve) S100.0Splus 54 post. & insur. 
D Experlmertler's Pak fien wuvn) . . 52 IB.B5 plus $6 potll & 

Eiwir 
1 Speclrt MfcrusolT basic Pak withom Terminal \sti: iihuvr) 

S3 30-05 plus S7 ptKi. a insur 
1 Shime as dht^v^. plus ASGI Keyboard TeinMnal Hllh Cablnel. 

ftH F'rpeRF Modulator ;^r,tJH>vr l 1400.05 plus StOposI 

St insur. 
D Special B r W5k Edl lion Explorer, S5 (ai<i btivi- 1 51 40O.D5 

plus- S2G posl & ::■ ii 

D Wired & Tested . II TW05 plus 120 pose a insur. 

□ ExtraS" CDC Floppy Drives S4BB.95plus S32™si, K insur 
:."J Cabinet & Power Supply For Drive 560.B5 plus $3 peal. & 

insur. 

□ Drive Cable Set-up For Two Drives tW plus 5..S0 port , a 
insur 



U Disk Controller Board Wlh 1/0 Ports (199,05 plus 12 posl 

Al insur. 
P Special: Complete Business Software Pak (aee above) . 

SS99.06jv:^|:..i:'.J 

SOLD SEPARATELY 
_ CP Hi 1.4 1 100 postpaid 
O LP M 2,0 5 1 50 pust paid 
G Microsoft BASIC S32S postpaid 
D inlet 0005 cpu User Manual ST 50 postpaid, 
D Level ' ■ V ' Monl loc Source listing S2S port paid. 
^m Corttnental UJSA Credit tird Buyers Duiside timnecilcui aj_^ 

m CALL TOLL FREE: 800-243-7428 m 

lb Ordfir Frt,m Connpclicui Or FtirTnchntt^il 

™ Assislancn. cjlll (203) 354-!B75 ^ 

Tblal Enclosni (Conn res, add sales (sx) $ 

Paid By: 

□ Personal Check D Cashier's Chech/Monfiy Order 

□ VISA DMaslerChargefBankNo I 

Accl. No. Exp. Dale 

Signal ore 

Prim 

Name 

Address 

Cil 
Slate 



.Zip_ 



NETRtlNICS Research & Development Ltd. 
ISA 333 UtctitlelrJ Road, New MlUord, CT 06776 
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CIRCLE 37 ON FREE INFORMATION CARD 



Those popular cordless telephones. Here's a look at what 
they're all about. herb friedman, communications editor 



o 



MANUFACTURERS AND INDUSTRY GROUPS 

occasionally conduct surveys to deter- 
mine the products consumers prefer. 
But one of the best survey methods is 
to simply observe which "free gift" 
consumers want most when their neigh- 
borhood bank runs a "free gift to new 
depositors" program. 

One of the gifts that almost precipi- 
tated a riot in my area was something 
called a "cordless telephone." A bank 
near me offered that device as a gift and 
the line stretched three times around 
the block with people actually fearful 
that the supply of phones would run 
out. When I saw that my immediate 
reaction was: "That's going to be a hot 
item in the stores, too." It turned out to 
be a top seller all right, and probably 
will be for quite some time. 

The cordless telephone is simply a 
duplex (simultaneous receive and 
transmit) radiotelephone in the shape of 
an ordinary telephone handset or minia- 
ture walkie-talkie that can be clipped on 
the belt. If you're working out back, in 
the shop, or helping a next-door neigh- 
bor, you don't have to worry about 
missing an important phone call. If 
someone calls, you can answer the call 
with the handset right where you are. 



Some models also permit the user to 
dial out through a standard Touch-Tone 
key pad. It has a working range of 
about 300 feet. 

The hardware necessary for a cord- 
less telephone would have cost about 
$1000 in the days of vacuum tubes and 
$300-$500 in the early days of solid- 
state. Today, a cordless phone costs 
from about $100 to $200, depending on 
its features. As you might have guessed, 
it involves rather sophisticated cir- 
cuitry. 

A cordless telephone is actually two 
devices: a base-station transponderand 
the wireless phone, called a handsel. 
The transponder uses 1 17 volts AC and 
features a plug-in charger compartment 
that trickle-charges the handset's nickel- 
cadmium battery pack when the hand- 
set is not in use. The transponder also 
contains a 1.7-MHz carrier-current 
(carrier-current uses power-line wiring 
to propagate an RF signal) transmitter 
that is coupled to the AC power-line 
wiring through the power cord, a 49- 
MHz receiver with a small telescopic 
antenna, and the hardware to connect to 
the telephone line — including a protec- 
tive module and an electronic pulse- 
dialer. 




s 



FIG. 1 



The handset contains a 1. 7-MHz re- 
ceiver with an internal rod antenna, a 
49-MHz transmitter with a small tele- 
scopic (or optional "rubber ducky") 
antenna, a continuous 5.3-kHz pilot- 
tone oscillator, a function switch, and a 
Touch-Tone pad if the handset permits 
dialing out. 

How it works. 

The transponder, which is connected 
to your phone line through a modular 
plug or 4 -terminal adaptor, is always 
on. When someone dials your phone, 
the 48-volt, 20-Hz, ringing signal 
activates the transponder's 1. 7-MHz 
transmitter. A bell-tone oscillator 
modulates the transmitter. The signal is 
radiated through the powerline and it is 
received by the handset. (The handset 
must be on to receive a signal.) The de- 
tected tone is demodulated and used to 
release the audio squelch. That permits 
the bell tone to be heard over the hand- 
set's speaker. 

To answer a call, the handset's selec- 
tor is set to TALK. That simultaneously 
turns on the 49- MHz transmitter and a 
5.3-kHz continuous pilot tone. The 
transponder receives the 49-MHz signal 
and the pilot tone through a tone de- 
coder IC. That causes a relay to con- 
nect the transponder to the telephone 
line. The connection is maintained as 
long as the transponder receives the 
pilot tone. 

We now have two-way simultaneous 
(duplex) communications. Everything 
said into the handset modulates the 49- 
MHz transmitter. The signal is received 
and demodulated by the transponder 
and fed into the phone line through a 
hybrid repeat coil. (Hybrid coils, or 
transformers, are used to prevent self- 
oscillation and we'll cover their theory 
in a future column.) The signal from the 
telephone line passes through the same 
hybrid coil and modulates the tran- 
sponder's 1, 7-MHz transmitter. The 
signal is received by the handset. 

You hang up by setting the handset's 
selector switch to ON or OFF. That turns 
off the 49-MHz transmitter. Since the 
transponder no longer receives the pilot 
tone, the relay that connects the tran- 
sponder to the telephone line opens, 
disconnecting the line. 

To originate a call from the handset, 

the selector is set to talk, turning on 

the transmitter and the pilot tone. That 

continued on page 92 
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A LIFETIME GUARANTEE AND 11 OTHER REASONS TO BUY 
AN "OPTOELECTRONICS" FREQUENCY COUNTER 



i. acnbi i iviry; bupero amplifier circuitry with performance 
thai can't be matched at twice the price. Average sensitivity 
of better than 15 mV from 10 Hz to 500 MHz on every model 
and better than 30 mV from 500 MHz to 1 .1 GHz on the Series 
801 0A and 8013. 

2. RESOLUTION: 0.1 Hz to 12 MHz, 1 Hz to 50 MHz, 10 Hz 
over 50 MHz. 

3. ALL METAL CASES: Not only are the heavy gauge aluminum 
cases rugged and attractive, they provide the RF shielding 
and minimize RFI so necessary in many user environments. 

4. EXTERNAL CLOCK INPUT/OUTPUT: Standard on the 8010/ 
8013 series and optional on the 7010 series is a buffered 

10 MHz clock time base input/output port on the rear panel. 
Numerous uses include phase comparison of counter time 
base with WWVB (U.S. National Bureau ol Standards). Stand- 
ardize calibration of all counters at a facility with a common 
10 MHz external clock signal, calibrate scapes and other test 
equipment with the output from precision time base in 
counter, etc., etc. 

5. ACCURACY: A choice of precision to ultra precision time 
base oscillators. Our ±1 PPM TCXO (temperature compen- 

I sated xtal oscillator} and ±0.1 PPM TCXO are sealed units 
tested over 20-40°C. They contain voltage regulation circuitry 
for immunity to power variations in main instrument power 
supply, a 10 turn (50 PPM) calibration adjustment for easy, 
accurate setability and a heavily buffered output prevents 
circuit loads from affecting oscillator. Available in the 8010 and 
8013 series is our new ultra precision micro power proportional 
oven oscillator. With ±05 PPM typical stability over 10-45'C, 
this new time base incorporates all ol (he advantages of our 
TCXO'sand virtually none of the disadvantages of the tradi- 
tional ovenized oscillator: Requires less than 4 minutes 
warm-up time, small physical size and has a peak current 
drain of less than 100 ma. 

6. RAPID DISPLAY UPDATE: Internal housekeeping 

functions require only .2 seconds between any 

gate or sample time 

MODEL 7010A 600 MHz 



period. At a 1 second gate time the counter will display a new 
count every 1.2 seconds, on a 10 second gate timea new count 
is displayed every 10.2 seconds. (10.2 seconds is the maximum 
time required between display updates (or any resolution on 
any model listed). 

7. PORTABILITY: All models are delivered with a 115 VAC 
adapter, a 12 VDC cord with plug and may be equipped with 
an optional ni-cad rechargeable battery pack installed within 
its case. The optional Ni-Cad pack may be recharged with 12 
VDC or the AC adapter provided. 

8. COMPACT SIZES: State-of-the-Art circuitry and external AC 
adapters allowed design of compact easy to use and transport 
Instruments. 

Series 8010/8013: 3" H x 7-1/2" W x 6-1/2" D 
Series 7010: ■1-3/4" H x 4-1/4" W x 5-1/4" D 

9. MADE IN U.S.A.: All models are designed and manufactured 
at our modern 13,000 square foot facility at Ft. Lauderdale, 
Florida. 

10. CERTIFIED CALIBRATION: All models meet FCC specs 
(or frequency measurement and provided with each model is a 
certificate of NBS traceable calibration. 

11. LIFE TIME GUARANTEE: Using the latest State-of-the-Art 
LSI circuitry, parts count is kept to a minimum and internal 
case temperature is only a few degrees above ambient 
resulting in long component life and reliable operation. (No 
custom IC's are used.) To demonstrate our confidence in these 
designs, all parts (excluding batteries) and service labor 
are 100% guaranteed (or life to the original purchaser. 
(Transportation expense not covered). 

12. PRICE: Whether you choose a series 7010600 MHz 
counter or a series 8013 1.3 GHz instrument it will compete 
al twice its price for comparable quality and performance. 

MODEL8010A/8013 1.1 GHz/1,3 GHz 
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3IES 7010A 

HQA 600MHzCounler-1 PPM TCXO J199 95 

110 1A 600 MHiCounler- 0.1 PPM TCXO 5249,95 

TIONS: 

J-H HamllelTill Bail tnol 5ho*nl S2 95 

i-Caa-70i Ni Cad Battery Pack & Charging 

Circuitry msiaiiea Inside Unit S19.95 

;-70 Eoemal Clock InputiOuiput S35 00 

C-70 Carry Case - Padded Black Vinyl S9.95 




series aoioAiaoi 3 

•BO I0A 11 GHz Counter - 1 PPM TCXO 

•H010.IA 1.1 GHz Counter 1 PPM TCXO 
KoQIO.QSA 1 3GHzCounror OSPPMOvon 
• 5013.1 1 3GHj Counter 1 PPM TCXO 

•B013.Q5 1 3 GHz Counter .05 PPM Oven 

OPTIONS 

•Ni-Caa-SOi NrCar! Battery Pack * Oh.i:. 

Circuitry Installed Inside unit 
irCC-60 Carry Case ■ Padded Black Vinyl 



$399 00 
$450 00 
$499.00 
5550 00 
5599 00 



S49 95 



$9 95 
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HP 102 



(LFM.1I10 



Telescope antenna with 

right angle 8NC 

Probe. 50 Ohm. IX 
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continued front page 90 

causes the transponder's relay to con- 
nect to the telephone line. Pressing a 
button on the keypad causes a key- 
pulser IC to interrupt the pilot tone a 
number of times equal to the number 
marked on that key. The pilot tone 
drops in and out causing the hook relay 
to pulse open and closed, thereby 
dialing the desired phone number. The 
dial pulses are generated at a given 
speed and make-break ratio. Some 
cordless telephone models provide for 
two make-break ratios, though that is 
rarely, if ever, required in the U.S. 

Because Touch-Tone circuits accept 
pulse dialing but pulse circuits do not 
accept Touch-Tone, all cordless tele- 
phones use pulse dialing. 

Since the transmissions are FM, 
there is very little noise pickup in either 
direction. Although different operating 
frequencies are used, it is possible for 
you and your neighbor to wind up on 
the same one. On most models, such as 
the Electra Bearcat Freedom Phone 
< Fig. I ), some degree of privacy can be 
achieved by keeping the handset in the 
transponder's charging compartment 
when not in use. When that is done, a 
switch locks out the connection to the 
telephone line. Although some units 
come with a separate charger so you 



can hide the transponder in a basement 
or attic, those chargers do not automati- 
cally disconnect the transponder from 
the phone line. If someone in the house 
wants to let the handset user know that 
there is a call, the handset can be paged 
by pressing a call button on the tran- 
sponder. 

The handset weighs about eight 
ounces, so when it is clipped to your 
belt, you may even forget you're carry- 
ing it. That is, of course, until that im- 
portant phone call. It's no wonder that 
those cordless telephones became so 
popular, so quickly. r-e 




"OK — That's one businessman's lunch, 
one WK7Q3' s lunch, and one WL74KS 
lunch." 
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YOU CAN BUY AT THESE PRICES TOO! 



AND THESE ARE NOT "FALLOUTS", "REJECTS", "FUNCTION*. L-ONLYS", 'COSEMETIC- 
DEFFECTS'\ "DOUBLE-MARKS* ETC; BUT, ALL ARE PRIME ICi, WITH FULL MANUFAC- 
TURER'S MARKING, AND 100ft TESTED PER SPECIFICATIONS, THERE IS ALSO, NO TIME 
LIMITS. MINIMUM ORDER AMOUNT, OR OTHER CONDITIONS. AS A MEMBER OF 
ELECTRONIC BUYERS CLUB, YOU CAN BUY YOUR tCt OR OTHER COMPONENTS SUCH 
AS CAPACITORS, RESISTORS, DIODES, SOCKETS, EDGE CONNECTORS, BREADBOARDS G 
COMPONENTS AND EVEN MICROCOMPUTERS AT PRICES THAT ARE WELL BELOW ANY- 
THING YOU HAVE EVER SEEN BEFORE. IF YOU BUY ONLY 150 WORTH OF COMPO- 



NENTS A YEAR, YOUR SA VWGS WILL COVER THE ANNUAL MEMBERSHIP FEE OF tf&WL 
AND FROM THERE ON IT WILL BE NET PROFITS. SQ DONT DELAY, AND JOIN IN. IN 
ORDER TO GIVE YOU SUCH LOW PRICES, WE HAVE A VERY LIMITED ADVERTISING 
BUDGET, AND YOU WILL NOT SEE THIS "AD'' EVERY MONTH FOR INFORMATION ON 
HOW TO JOIN AND TO FIND OUT HOW THE CLUB OPERATES. CIRCLE 'READER SERVICE 
INQUIRY NUMBER' OF THIS AD OR SEND A POST CARD WITH YOUR NAME AND 
ADDRESS TO: E-B-C. P. O. Box 617, CoJumbin, HO, 65205. 



PLEASE NOTE: ONLY MEMBERS OF ELECTRONIC BUYERS CLUB ABE ELIGIBLE TO ORDER AT PRICES LISTED BELOW, 



740O 

7401 

na 

7403 
740* 
7405 
7406 
7407 
7408 
7409 
7470 
7*1/ 
74 II 
7413 
74 7* 
7416 
7417 
74 20 
1421 
7*23 
742$ 
7426 
7427 
7420 
7432 
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743i 
7439 
7440 
7441 
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7450 



0,15 
015 
0.1S 
0,17 
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0.21 
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0.17 
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0.1$ 
0.17 
0,17 
0-24 
0.41 
0.20 
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6-10 
0.16 
6. 16 
0.10 
0,1$ 
0.10 
0.18 
618 
0.16 
0.15 
0,60 
0.35 
0,50 
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0,30 
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0.46 
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0.64 

0.53 
0,46 
0.45 
0*7 
Ml 



0.43 
1.02 
0,53 
1.06 
1.06 
2.10 
0.30 
0.30 
0.30 
0.30 
0.46 
0.44 
0.47 
0.47 
0.63 
0.63 
0,30 
0.57 
0.36 



74263 
74290 
74293 
7429$ 
74365 
74366 
74J67 
74368 



31.20 
0.54 

0.54 
0.50 
0.36 
0.36 
0.36 
0.36 



74LS** 

747,500 #0.15 

747.507 6.15 

74LS02 

74LS03 

74LS04 

74LS0S 

74 LH03 

74LS09 

74LS10 

74LSU 

74LS12 

74LS13 

74LSI4 

74X575 

74LS20 

74LS2I 

74LS22 

74L526 

74LS27 

74LS30 

74LS32 

74LS37 

74LS36 

74LS40 

74LS42 

74LS47 
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0-23 
0.34 
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0.24 
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74LSSS 0,1$ 
74LS73 
74L574 
74LS7S 
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74LS76 
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74LSSS 
74LS66 
74LS90 
74LS92 
741593 
74LS95 

74LS107 022 

74LSI09 0.2* 

74LSH2 0.24 

74LS1H 0.24 

7*7-5/14 a?4 

7*7^/27 0,47 

741S12I 0.47 

74LSI25 0.33 

74LS126 0.33 

74LS132 0.47 

74LS133 0.26 

74LS136 0.26 

74LS136 0-45 

7475159 0.45 

74LS1SI 0.41 
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7458* 
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024 
024 
24 
0,24 
0.24 
0.36 
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0.49 
6.9a 
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J.J7 
248 
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1.25 
1.86 
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0.64 
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An in-depth look at 
the only*pIug-in"reinote control system 

*ver need for your home. 



FUNCTIONS: 
ON AND OFF 



FUNCTIONS: 

ON. OFF, BRIGHTEN 

AND DIM 




16 UNIT CODE 
KEYS 



You're in control 
by remote control. 

Simply plug in The Controller'" 
and the BSR System X-10'modules. 
and control tights and appliances 
anywhere in the house by pressing a 
few buttons. So it's easy to take control. 

There's no end to all 

of the control you've got. 

You can turn on the TV, radio or 
stereo in the morning to help you wake 
up without getting up from bed. Or at 
night, turn on the lights before going 
downstairs so you don't have to fumble 
in the dark. Turn off unnecessary lights 
and help get your electric bill under 
control. Or, dim the lights and save 
energy, too. 

And when it's time to turn in, just 
push a button and turn everything off. 
And sleep soundly. But, if you hear a 
strange noise in the middle of the night, 
you can press a button to turn on all the 
lights and scare the daylights out of an 
intruder. 

The Controller is designed to 
control every room in the 
house. 

By pressing the buttons on the 
Command Console keyboard, 
command signals are transmitted over 



the modules. And you're ready to 
take control. 



existing household wiring to the 
module of your choice. The Lamp 
Module turns on, off or dims any 
incandescent lamp up to 300 watts. 
The Appliance Module turns 
appliances like TVs, window fans or 
stereos on and off. And the Wall Switch 
Module is designed to turn on, off or 
dim any light or lamp up to 500 watts 
normally operated by a wall switch. 

There's even a Cordless Controller 
that transmits signals to an Ultrasonic 
Command Console from up to 30 feet 
away. So there's plenty of control for 
everyone. 

Simplicity is built into 
the system. 

No special wiring is 
needed. Simply plug The 
Controller Command 
Console into any wall outlet 
in any room of the house. 
Then plug your lamps and appliances 
into the appropriate modules. Plug in 



BSR X-10 SUPER SPECIAL 

DELUXE 
ULTRASONIC CONSOLE 

REGULARLY $49.95 

NOW $29.95 

With the purchase of three or more 

modules 

Modules normally $20.00 ea. 

Modules of your choice 

3 or more $16.95 ea. 6 or more $14.95 ea. 

Ultrasonic Hand Unit 

Normally $24.95 Now $18.95 

Please add $3.00 for shipping 

TOLL FREE HOT LINE 

800-223-0474 




THE TIMER Automatically Program* 
Light*, Appliance*. Just plug in The Timer 
and the BSR X-10 modules and you can pro- 
gram up to 8 lights and appliances to go On 
and OH up to twice a day. UL listed. 
$74.95 if purchased separately. If purchased 
with 3 or mora module* $59.95 



NEW 



ADVA 
ELECTRONIC 

i West 45 Street, New York, N.Y.10036 212-687-2224 





The world of 

electronics 

gee-wizardry 
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-YOURS FREE. 

32-pages of test instruments — from the 
latest digital multimeters to the famous 
EICO scopes. Security systems. Auto- 
motive and hobbyist products. Kits and 
assembled. EICO quality. EICO value. 
For FREE catalog, check reader service 
card or send 5M for first class mail. 



faLLJg Hicksvilla, N.Y. 11 



Road 

801 
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A Classroom \ 
In Your Mailbox ! 
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Two-Way Radio 



THROUGH THE 
REVISED 



MT1 



Home Study Course 

Send coupon below for free course outline 
No obligation - No salesman will call 



Prafetitanai Trtming in d Ufliqut Carter Fftid 



Prmidirwi Training 10 The Induiuy Since I960 
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study FM two-way 
radio at home! 

I am interested in learning more about pro- 
fessional FM two-way radio. Please send me full 
details on the MTI training program. 
Name 

Address . 

City/State/Zip 



MTI 



CO 



y i 



Mobile Training Institute 

tttn 739, Camp Hill, PA I7U1 1-liS.J, 
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Crmslfo 




More information on radio products is available. Use the 
Free Information Card inside the back cover. 



, model 
SA-7010, is a tri-band yagl beam in kit form. The 
4-element 20, 15. and 10-meter SA-7010 features 
three active elements on each band and has a 
separate reflector for correct monoband spacing 
on 10 meters. The antenna is said to provide 8.3 
dB gain over a d I pole and to have a front-to-back 
ratio of 25 dB. VSWR is less than 1.5:1 at reso- 
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nance on each band. The boom length of this 
tri-band er is 16 feet, with the longest element 
being 31 feet. Turning radius is 1? feet, 5 inches, 
and wind surface area Is 5.8 square feet. The 
beam is rated for full legal power. Mall order price 
of the SA-7010 is $219.95, FOB Benton Har- 
bor.— Heath Company, Benton Harbor, Ml 
49022. 

, the Clearchannel Logic Trunked 
Radio (LTR), is a two-way FM system that elimi- 
nates the waiting time for channel access caused 
by frequency congestion. It uses a method of 
trunked channel assignment, whereby combining 
subaudible data transmissions with voice, every 
unit is constantly updated as to system status 
and channel availability. The Clearchannel LTR is 
a five-channel trunked system, but a digital syn- 
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thesizer allows expansion up to 20 channels and 
results In a channel-access time of V« of a sec- 
ond. The system also provides increased privacy 
for operators with a microprocessor that func- 
tions to exclude other user groups in the system. 
It also features dual-diversity antenna switching. 
The receiver automatically selects the antenna 
with the highest signal level, thereby reducing the 
effects of multlpath, fading, and dead spots. Sug- 
gested retail price is $1833 and up, depending 



upon what options are purchased.— E.F. John- 
ton Co., 299 10th Ave., S.W., Waseca, MN 
56093. 

, modal 444D, 
for amateur radio applications, Is similar to the 
model 444, but offers added features. It has an 
impedance-selector switch located on the bottom 
of the base that allows selecting either high or low 
output Impedance and a slide switch for switch- 
ing between normal or VOX operation. The model 
444D also has a momentary or locking push-to- 
talk bar, which turns on the microphone and an 
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external relay or control circuit by fingertip 
action. Other features are a coiled cable, avail- 
ability of a personalized nameplate with the ama- 
teur's station call letters, and a wiring guide with 
instructions for wiring the mike to major brands 
of ham equipment. Suggested retail price is 
$55.50— Shure Brothers, Inc., 222 Hartrey Ave., 
Evanston, IL 60204. 

, the model 580 Delta, covers 160 
through 10 meters and has the present six high- 
frequency bands plus 10- , 18- , and 24.5-MHi 
bands. Features Include a low-noise double-con- 
version receiver with 0.3 iiV sensitivity. 85-dB 
dynamic range plus switchable 20-dB attenuator, 
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standard 8- pole monolithic SSB fitter with a 2.4 

kHz bandwidth, optional 200-Hz and 500-Hz 6- 

pole CW filters, offset tuning, and WWV recep- 

continued on page 96 
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fix TATS... 

what brand 
should I 



You're on the spot. 
Any set you tell your 
customer about has a 
chance of failing sometime. 

But though we're not 
saying we're perfect, we'd like 
you to recommend RCA. 
Because we're sure your 
customer will love its picture 
performance. 

You can find the 
problem and repair it 
quickly if anything does 
go wrong. Because with 
RCA's unitized chassis, 
failures are easy to handle. 



get? 

RCA gives frequent 
hands-on workshops, as 
well as lectures. So when 
failures do occur, you'll 
be ready. 

RCA has more than 
500 parts distributors 
nationwide. We have this 
large network because we 
don't want you to have to 
wait too long for parts. 

We also keep your 
inventory expenses lower by 
using components instead of 
modules, in most circuits. 



ff 



We know your 
customers think you're 
responsible for everything 
about their sets. 
Good and bad. 
And that's why we here 
at RCA are doing everything 
possible to make sure that 
when you finish a service call, 
everybody's smiling. Your 
customer's happy with your 
recommendation. 
And you're still the 
expert. 



ItC/l 

RCA IS MAKING 

TELEVISION 
BETTER AND BETTER. 



For your free mi tin i i y, ! io n to RCA COM. 
MUNtCATOR, our rna|razine of news si rid advice for 
service technicians write RCA, Dcpl, j-455,600 North 
Sherman Drive. Indianapolis, FN ffi2(ll: 
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RADIO PRODUCTS 

continued from page 94 



tlon. Tha model 580 Delta has a power input of 
200 watts on all channels and also features 
adjustable-threshold ALC and drive with LED 
Indicator, adjustable sidetone level and pitch, 
vernier tuning, and an optional noise blanker. The 
modal 580 Delta has black and bronze color styl- 
ing with a two-piece aluminum case and tilt-up 
ball. Price is $849.— TEN-TEC, Inc., Highway 41 1 
East, Seviervllle, TN 37862. 

ALL-BAND COMMUNICATIONS RECEIVER, 
model DX-302 features quartz-controlled fre- 
quency-synthesized tuning for accurate coverage 
of 10 kHz to 30 MHz in thirty tunable ranges; five 
7-segment LED's in a large digital frequency dis- 
play Indicate the exact frequency tuned. 

A two-position IF bandwidth control selects 
either a six- or nine-element ceramic filter for 



wide or narrow selectivity. All silicon solid-state 
circuitry is used throughout for maximum effi- 
ciency with minimum noise. Emergency operation 
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Is automatic, switching over to a battery back-up 
if the AC power fails. 




IS PROUD 
TO INTRODUCE 
Non-Linear Systems 



High Quality Oscilloscopes 

Backed by 

A One-Year Warranty 



■(fsMfXion mxH M5-2M it stghjly deeper, it It", and heavier, II .1.6 bs ) 
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THE TEST EQUIPMENT 
SPECIALISTS 

TOLL FREE HOT LINE 
800-223-0474 

S4 WEST 4Bm STREET. 
XEW YOflK. N Y 1O030 2 1 2-fifi 7 ■ 2 2 2 
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On For 
Special Introductory 



MS 215 




Non-Linear Systems' trio of mini- 
scopes are accurate, affordable, 
portable. And there's one to match 
nearly every budget and need. 
Standard features on all models 
include an input impedance of 1 
megohm with 50 pF; maximum in- 
put voltage of 350 V; trigger modes 
in auto, internal, external and line; 
slope that's + or — selectable- 
graticule (4x5 division of 0.25" 
each); dual power sources operat- 
ing either internally from recharge- 
able lead acid batteries or external- 
ly from 1 15 VAC or 230 VAC (50-60 
Hz) via plug-in transformer; handy 
size (2.9"H x 6.4"W x 8.0"D) and 
weighs just 3 lbs.* 

Check the chart below for de- 
tails of model features and specifi- 
cations. 
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The remarkable Touch Test 20 DMM. With 
the Touch Test 20 Non-Linear Systems intro- 
duces the 2 lb. 4 oz. test lab. Now, with 20 
key test functions at your fingertips (plus the 
ability to measure 10 electrical parameters 
.hkI 44 ranges), you can take one lab to the 
field instead of a cumbersome collection of 
individual testers. 

The new Touch Test 20 D M M features: 

• Built in temperature measurement (including probe; 
F* and C*) 

• Capacitance measurement 

• DC Voltage (200 MV - 1000V) 

• AC Voltage (200 MV - 1000V) 

• DC Currenl (200 nA - 10A) 

• AC current (200 pA - 10A) 

• Resistance (200 O-20MJ1) 

• Diode Test 



Also included are a key jack that allows Morse- 
code practice by plugging In an optional code 
key, a tape-output jack for off-air taping, built-in 
speaker, external speaker Jack, RF gain control, 
combination signal strength /battery meter, six- 
band RF preselector with calibrated tuning dial, 
BFO pitch adjustment, and signal-attenuator 
switch. The model DX-302 can receive AM, upper 
and lower sidebands, and CW (code) signals. It 
will operate from 120 VAC, and 12 VDC Or from 
eight self-contained "C" calls. 

The model DX-302 is priced at $399.95.— 
Radio Shack, 1300 One Tandy Center, Fort 
Worth, TX 76102. 

CB ANTENNA, the MR480, is designed for own- 
ers of fiberglass RV's and other vehicles with 
non-metallic roofs. The MR480 Is only 53 Inches 
high, thus reducing overhead obstruction clear- 
ance to a minimum. It combines a base-loading 
coil encased in high -impact with plastic with a 
white fiberglass whip. The antenna also uses a 
slim heavy-duty stainless steel shock spring. The 
mounting base is a standard roof -type requiring a 
V.-inch diameter hole, and is designed to mount 
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on fiberglass roofs up to '/.-inches thick. Comes 
with 24 feet of coax cable plus connector. Sug- 
gested list price is $45.50,— The Antenna Spe- 
cialists Co., Consumer Products Div., 12435 
Euclid Ave., Cleveland, OH 44106. 

RECEIVER PRE AMPLIFIERS, models P-305 and 
P-308, are continuously tunable and cover the 
shortwave bands from 1.8 to 54 MHz. They pro- 
vide 20 dB gain with a dual-gate FET for low noise 
figure. The gain and the low noise figure improve 
reception on most receivers, particularly on the 
higher-frequency bands; added selectivity re- 
duces Image and spurious response. 
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Gain is continuously variable to prevent over- 
loading the receiver. A step attenuator is also 
provided, along with a selector switch for two 
antennas. 

The model P-305 operates from a 9-volt bat- 
tery and is priced at $77.95. Model P-308 has a 
built-in 115-volt AC power supply, and is priced 
at $87.95. — Pelomar Engineer*, PO Box 455, 
1520-G Industrial Avenue, Escondido, CA 
92025. R-E 



Save on 

Scanners! 

NEW Rebates! 

Communications Electronicsl" the 
world's largest distributor of radio scan- 
ners, celebrates Father's Day early with 
big savings on Bearcat scanners. Electra 
Company, the manufacturers of Bearcat 
scanners is offering consumer rebates 
on their great line of scanners, when pur- 
chased between April 1 and May 1 5, 1 981 , 

With a scanner, you can monitor the excit- 
ing two-way radio conversations of police 
andfire departments, intelligence agencies, 
mobile telephones, energy/oil exploration 
crews, and more. Some scanners can even 
monitor aircraft transmissions! You can ac- 
tually hear the news before it's news. If you 
do not own a scanner yourself, now's the 
timetobuyyourscannerfrom Communica- 
tions Electronics. Choose the scanner 
that's right for you, then call our toll-free 
number to place your order with your Visa or 
Master Charge, 

We giveyou excellent service becauseCE 
distributes more scanners worldwide than 
anyone else. Our warehouse facilities are 
equipped to process thousands of scanner 
orders every week. We also export scanners 
to over 300 countries and military instal- 
lations. Almost all items are in stock for 
quick shipment, so if you're a person who 
prefers fact to fantasy and who needs to 
know what's really happening around you, 
order your scanner today from CEl 

NEW! Bearcai?350 Bearcat® 210XL 



FREE Bearcat 1 Rebate Offer 

Get a coupon good for a $25 rebate when you purchase a 

Boa rear 300, £50 h 220 or 21 0XL; £20 rebate on model 1 60: 
$10 rebate on model F out-Six Thin Scan and $5 rebate on 
the Bearcat 5, To get your rebate, mail this coupon with your 
original dated! sates receipt and the Bearcat model number 
from the carton lo Electra You'll receive your rebate in Four 
to six weeks. Offer valid only on purchases made betwen 
April 1. 1981 and May 15, 1981. AH requests must be 
postmarked by May 30, 1381. Limit of one rebate per 
household, Coupon must accompany all rebate requests 
and may net be reproduced. Oiler good only In the U.S.A. 
Void where taxed or prohibited by law. Resellers, companies, 
clubs and org aniiat ions-bath profit and non-profll-are not 
eligible tor rebates. Employees of Electra Company, their 
advertising agencies, distributors and retailers ot Seercaf 
Scanners are also not eligible for rebates. Please be sure to 
send in the correct amount for your scanner. Pay the listed 
CG price in this ad. Do not deduct the rebate amount since 
your rebate will be sent directly to you from Electro. Orders 
received with Insufficient payments will nol be processed 
and will be returned, 

Bearcat® 250 

List price S4S9.95/CE price S279.0O/S25.OQ rebate 
Your final cost is a low $254.00 
SO Channels • Crystaltess • Searches 
Stores • Recalls * Digital clock * AC/DC 
Priority Channel • 3-Band e Count Feature. 
Frequency range 32-50, 146-174, 420-512 MHz 
The Bearcat £50 performs any scanning function you 
could possibly want. With push button ease you can 
program up to 50 channels for automatic monitoring. 
Push another button and search for new frequencies. 
There are no crystals to limit what you want to hear. A 
special search feature of the Bearcat 250 actually 
stores 64 frequencies and recalls them, one at a lime, at 
your convenience. 

Bearcat® 220 

List price S449.95/CE price S289.O0/S2S.OO rebate 
Your final cost Is a low $264.00 
Aircraft and public service monitor. Frequency 
range 32-50. 118-13B AM, 144-174, 420-512 MHz. 
The Searcaf 220 is one scanner which can monitor 
all public service bands plus the exciting AM aire raft 
band channels. Up to twenty frequencies may be 
scanned at the same time. 

Not only does this new scanner feature normal 
search operation, where frequency limits are set 
and the scanner searches between your pro- 
grammed parameters, it also searches marine or 
aircraft frequencies by pressing a single button. 



The Ultimate Synthesized Scanner! 

Allow 120-240 days for delivery after receipt of 
order due to the high demand tor this product 
List price S599.95/CE price $419.00 
4-Band, SO Channel • Alpha-Numeric • No- 
crystal scanner • AM Aircraft and Public 
Service bands. • Priority Channel • AC/DC 
Bands: 30-50, 11 8-1 36 AM, 144-174,421-512 MHz. 
The new Searcaf 350 introduces an Incredible 
breakthrough In synthesized scanning: Alpha- 
Numeric Display. Push a button— and the Vacuum 
Fluorescent Display switches from "numeric" to 
word descriptions of whats being monitored. 50 
channels in 5 banks. Plus, Auto a Manual Search, 
Search Direction, Limit & Count. Direct Channel 
Access. Selective Scan Delay. Dual Scan Speeds. 
Automatic Lockout. Automatic Squelch. Non-Volatile 
Memory. Reserve your Bearcat 350 todayl 

Bearcat® 300 

List price S549.95/CE price S349. 00/525. 00 rebate 
Your final cost Is a low $324.00 
4-Band, SO Channel * Service Search • No- 
cry sis/ scanner • AM Aircraft and Public 
Service bands, a Priority Channel • AC/ DC 
Bands: 32-50, 11 8-1 36 AM, 144-174,421-512 MHz. 
The Bearcat 300 is the most advanced automatic 
scanning radio that has ever been offered to the 
public. The Searcaf 300 uses a bright green fluo- 
rescent digital display, so ifs Ideal for mobile 
applications. The Searcaf 300 now has these added 
features: Service Search, Display Intensity Control, 
Hold Search and Resume Search keys, Separate 
Band keys to permit lock-ln/lock-out of any band for 
more efficient service search. 



List price S349.95/CE price S2 29. 00/52 5. 00 rebate 
Your final cost a low S204.00 
IB Channels • 3 Bands • Crystallees • AC/DC 
Frequency range: 32-50, 144-1 74, 421-512 MHz. 

The Bearcat 21 OXL scanning radio isthssecond gener- 
ation scanner that replaces the popular Searcaf 210 
and 211. It has almost twice the scanning capacity of 
She Bearcat 210 with 18 channels plus dual scanning 
speeds and a bright green fluorescent display. Auto- 
matic search finds new frequencies. Features scan 
deley, single antenna, patented track tuning and more! 

NEW! Bearcat® 160 

List price S299.95/CE price S1 89.O0/S20.O0 rebate 
Your final cost Is a low $169.00 
16 Channels • 3 Bends * AC only • Priority 
Dual Scan Speeds • Direct Channel Access 

Frequency range: 32-50, 144-174, 440-512 MHz. 
Would you believe. .Ihe Bearcat 1 60 is the least 
expensive Bearcat crystal less scanner. 

This scanner presents a new dimension in 
scanning form and function. Look at the smooth 
keyboard. No buttons to punch. No knobs to turn. 
Instead, finger-tip pads provide control of ail scanning 
operations, including On/Off. Volume and Squelch. Of 
course the Bearcat 160 Incorporates other advanced 
Searcaf featuressuch as Priority, Direct Channel Access, 
Dual Scan Speeds, Automatic Channel Lockout, Scan 
Delay and Auxiliary. All this performance In sleek, 
contemporary styling. And at a price so low. it astounds 
even usl 



Bearcat® 5 



Fanon Slimline 6-HLU 

List price S169.95/CE price STO9.0O 
low cos f 6-channel, 3~hmnd scanner! 

The Fanon $U ml I n e G-H LU g tve* you si x cha n nelfi of crystal 
controlled excitement Unique Automatic Peak Tgn i nfl Circuit 
adjust 5 Iha receiver (rent end lor maximum .sensitivity 
across [he entire UHF band. Individual channel lockout 
switches. Frequency range 30-50. 146-175 and 450512 
MHs. Size 2* xGW x 1 " Includes rubber ducky antenna. 
Order crystal certificates for each channel Mnde in Japan. 

Fanon Slimline 6-HL 

Ltst price S149.95/CE price) S99.00 

G'Chnnnvf pertormanco at 4-ohannvl cant! 

Frequency range; 3Q-5Q, 140-175 MHz, 

M ycu don't need the UHF band, get this model and save 

money. Same high performance and features as the model 
HLU without the UHF band. Order crystal certificates tor 
each channel. Made in Japan. 

FANON SCANNER ACCESSORIES 

SCMft-a Mobile Adapter/Battery Charger S49 00 

CHB-6 AC Adapter/Battery Charger $1 5.00 

CAT-6 Carrylno case for Fanon w/BelL Clip . . $1 5.00 

AUC-3 Auto lighter adapter/Battery Charger. $1 5.00 

OTHER SCANNERS 3 ACCESSORIES 

Regency** M400 Scanner S2S9.00 

Regency* M1 00 Scanner. $1 99.00 

flogoney* B1040 Scanner. SI 69.00 

8P50 AC Adapter $9.00 

SP51 Battery Charger $9.00 

SPSS Carrying Case tor Bearcat 4-6 Thin Scan* ...S 12.00 

FB-E Frequency Directory for Eastern U.S.A $12.50 

FB-W Frequency Directory tor Western U.S.A $1 8,00 

FFD Federal Frequency Directory (or U.S. A $1 2.00 

MK350 Mobile mountlnc kit for Bearcat 350 $1 2.00 

B-4 1.2 V AAA Ni-Cad's for ThlnScarT and Fanon . . . S9.00 

A-1 35 cc Crystal certificate. S3.00 

Add S 3.00 5 h i pping lor all accessories ordered at the same time. 

INCREASED PERFORMANCE ANTENNAS 

If you want the utmost in performance from your 
scan n e r. i t i s e s s e n M a I tti a t yo u us e a n e x re r na I a rit e n n a. 
We have six base and mobile antennas specifically 
designed for receiving all bands. Order #A60 is a 
magnet mount mobile antenna. Order #A81 is a gutter 
clip mobile antenna. Order #AG2 is a trunk-lip mobile 
antenna. Order #A63 is a * inch hole mount Order 
#A6>4 is a % Inch snap-in mount, and #A70 is an all band 
base station antenna. All antennas are S3 5. 00 and 
$3.00 for U PS shipping in the continental United States. 

BUY WITH CONFIDENCE 

To get We fastest delivery from CEot any scanner, 
send or phone your order directly to our Scanner 
Distribution Center? Be sure to calculate your price 
using the CE prices in this ad. Michigan residents 
please add 4% sales tax. Written purchase orders are 
accepted from approved government agencies and 
most well rated firms at a 10% surcharge for net 10 
billing. All sales are subject to availability. All sales on 
accessories are final. Prices, terms and specifications 
are subject to change without notice. Out of stock items 
will be placed on baoKcrder automatically unless CE is 
inst ructed d If f er ent ly. M ost prod ucts t hat we sel 1 h ave a 
manufacturer's warranty. Free copies of warranties on 
these products are available prior to purchase by 
writing to CE. International orders are Invited with a 
$20.00 surcharge for special handling in addition to 
shipping charges. All shipments are F.O.B. Ann Arbor. 
Michigan. No COD's please. Non-certified and foreign 
checks require bank clearance. 

Mall orders to: Communications Electronics;' 
Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add 
S7.00 per scanner or phone product for U.P.S. 
ground shipping and handling, or $14.00 for faster 
U. P.S. air shipping to some locations. If you have a 
Master Charge or Visa card, you may call anytime 
and place a credit card order. Order toll free i n t he 
U.S.A. Dial 800-521-4414. If you are outside the 
US. or in Michigan, dial 313-994-4444. Dealer 
Inquiries invited. All order lines at Communi- 
cations Electronics* are staffed 24 hours. 
Scanner Distribution Center" and CE logos are trade- 
marks of Communications Electronics" 
t Searcaf is a federally registered trademark of Electra 
Company, a Division of Masco Corporation of Indiana. 
t Regency Isa federal ly registered trademark of Regency 
Electronics Inc. 
Copyright -1 981 Communications Electronics'* 




NEW! Bearcat® 350 



List price S134.95/CE price $94.00/55.00 rebate 

Your final cost Is a low $89.00 

B Crystal Channels • 3 Bands • AC only 

Frequency range: 33-50, 14S-1 74, 450-508 MHz. 
The Bearcat 5 Is a value- packed crystal scanner built for 
the scanning professional — at a price the first-time 
buyer can afford. Individual lockout switches. 

Bearcat® Four-Six ThinScan™ 

List price SI 39. 95/C 6 price $124.00/$ 10. 00 rebate 
Your final cost is a low S114.0O 
Frequency range: 33-47, 152-164, 460-508 MHz. 
The incredible. Searcaf Four-Six Thin Scan" is like 
having an information center in your pocket- This three 
□a n d , 6 ch annel cryst a I controlled sea nnerhaspatented 
TrackTuningon UHF. Scan Delayand Channel Lockout. 
Measures 2% x 6 V* x 1 " Includes rubber ducky antenna. 
Order crystals for each channel. Made in Japan. 

TEST ANY SCANNER 

TesJ any scanner purchased ■rem Communications: 
Electronics' for 31 days before you decide to keep It. If for 

any reason you are not completely satisfied, return It in 
original condition with all parts in 31 days, for a prompt 
refund (less shipping/handling charges and rebate credits). 
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COMMUNICATIONS 
ELECTRONICS™ 

35 4 Ph wni x U 00* 1 002 Q Ann Arpor. M HCftiasn 4 a 1 06 U S A 
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MORSE & RTTY DECODERS 

continued from page 64 

special SWL model with extra shielding 
to prevent the microprocessor hash 
from getting into your receiver's cir- 
cuits. That is particularly important, 
because hash is a common occurrence 
in microprocessor-based equipment, 
even personal computers. 

The second kind of system utilizes a 
group of circuits that convert the de- 
coded CW and RTTY signals to a video 
signal for display on a video monitor 
(See Fig. 2-b). A video display can 
make for easier understanding of the 
signals being monitored, especially 
when compared to LED displays. First 
of all, you don't have to watch the unit 
constantly to see the message. With a 
video unit, the screen fills up with up to 
25 lines of text so you can let several 
lines accumulate while attending to 
something else, then read the text be- 
fore it moves off the top of the screen. 

Second, under different signal con- 
ditions (fading, severe adjacent signal 
interference, atmospheric static, etc.), 
having several lines of text in front of 
you helps you fill in the characters or 
words that may become garbled in the 
decoding process. The more data you 
can see at one time from an unknown 
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9 reasons why 
the real pros 
prefer Endeco 

desoldering I 
irons 



1. Operates at I20v. 
40w. Idles at 20w 
for longer tip life 

3. Cool, 
unbreakable 

polycarbonate 
handle 

4, Exclusive 
bracket 
insures 
alignment, 
prevents 
damage 



2. Flexible, 
bum resistant 
Neoprene 
cord set 




6. Stainless 
steel 
construction 



' 8. Eight tip sizes 
Comes with 
.063 1.0. 



Safety light 
in handle 
tells when 
it's on 



7. Temperature 
control. 
Low, high 
or off. 



9. Converts to soldering irem 
with W shank type tip 

See your distributor or write . 



Enterprise Development Corp. 

5127 E 651 h Si • Indianapolis IN 46220 
PHONE 1317) 251 1231 
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station, the quicker you will be able to 
identify it and determine the kind of 
messages it is sending. And, seeing 
RTTY messages in their original "page" 
format, with indentations, line spaces, 
and columns can help you decipher the 
transmission. 

Some video decoders require a 
separate demodulator between the re- 
ceiver audio output and the decoder in- 
put. While there are many demodulators 
on the market, most are targeted for 
amateur radio use, as part of a com- 
plete terminal unit containing a fre- 
quency shift keyer for transmitting. Be- 
cause hams send RTTY mostly in 170- 
Hz — and sometimes in 850-Hz — shifts, 
many terminal units have only two shift 
selections from the front panel (though 
they may be adjusted to different shifts 
internally). 

For utility DX'ing, however, you will 
want to have all three common shifts 
readily available for trial-and-error tun- 
ing. Therefore, if you choose a system 
requiring a terminal unit, make sure it 
has all three shifts selectable from the 
front panel, as on the HAL Communica- 
tions ST-6K kit of ST-6000 units. 

ff you prefer to avoid a terminal-unit- 
based system, the Info-Tech model 

SOME PRODUCT SOURCES 

For more information, circle the 
corresponding number on the free 
information card in the back of this 
issue. 

Gilfer Shortwave 
P.O. Box 239 

Park Ridge, NJ 07656 

CIRCLE S3 ON FREE INFORMATION CARD 

HAL Communications Corp. 

Box 365 

Urbana, IL 61801 
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Digital Electronic Systems, Inc. 

(Info-Tech Electronic Equipment) 
1633 Wisteria Court 
Englewood. FL 33533 
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Kantronics 

1202 E. 23rd Street 

Lawrence, KS 66044 

CIRCLE 96 ON FREE INFORMATION CARD 

Macro! ronics, Inc. 

1125 N. Golden State Blvd. 

Suite G 

Turlock, CA 95380 
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Microcraft Corporation 
P.O. Box 513 
Thiensville. Wl 53092 
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Xrtex Corporation 

9861 Chartwell Dr. 

Dallas, TX 75243 
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M-200F video converter has a three- 
shift demodulator and many other fea- 
tures built into its desk top cabinet. The 
only connections required are to the re- 
ceiver's audio output and to the input 
of a video monitor. The M-200F also 
has outputs cabable of driving an RS-232 
serially-interfaced printer. A hard copy 
of a transmission may be of value in 
evaluating the text. But be careful to re- 
tain it for your own information only. 

If you own a personal computer 
(TRS-80, Apple, PET, Sorcerer, etc.), 
you already have a major portion of the 
third kind of CW/RTTY decoder, com- 
puter peripherals (see Fig. 2-c). That 
group is made up of plug-in hardware 
additions to your computer, and pro- 
grams (normally on cassette). Sources 
for this type of equipment include Xitex 
(hardware only) and Macrotronics 
(hardware and software). Because 
those systems were designed primarily 
for amateur radio use, the hardware 
and software is capable of producing 
electronically generated CW and RTTY 
for a ham transmitter. That is some- 
thing to keep in mind if you have your 
eye on a ham ticket. For utility DX'ing, 
however, you will also need a receiver 
demodulator to make sure that all three 
RTTY shifts can be copied. 

Valuable guide books 

No CW/RTTY DX'er should be with- 
out two books available from Gilfer 
Shortwave. The Confidential Frequency 
List ($6.95) lists thousands of loggings 
and International Telecommunications 
Union registrations of CW and voice 
utility stations. Arranged by frequency, 
the list provides each station's call sign, 
location, transmitting power, and the 
nature of the transmissions. 

The Guide To RTTY Frequencies 
($8.95) lists the same data for RTTY 
stations (yes, there is a bookful of 
them). The guide begins with an excel- 
lent introduction to RTTY DX'ing and , 
a discussion of the other codes in use 
on the bands by veteran DX'er Webb 
Linzmayer. Both volumes are invaluable 
aids in identifying stations by frequency. 

Utility monitoring, in any mode, is 
fun, and gives shortwave listeners a dif- 
ferent perspective on the use of avail- 
able spectrum. After listening for only a 
short while, and hearing how much of 
the world's communications takes 
place in the hf bands, you will see why 
frequency allocations were guarded 
jealously at the 1979 World Administra- 
tive Radio Conference. Because of the 
wide diversity of CW and RTTY com- 
munications in process 24 hours a day, 
hunting through the bands for "un- 
listed" and "secret" stations is a 
thrill we can all enjoy. R-E 
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NEW... 



LOW COST CAPACITANCE 
METER MODULE!! 



Completely 
aitembl.d end 



tested ... for only 



■ ||A|> Connect this high-quality AlbiaCapacitance Meter Module 
#1 UlslSl Mocle ' DM-8 to your digital multimeter and turn it into a 
■ATI uLkT Digital Capacitance Meter — the tow cost way! 
W^J Snaif — p ush to read range (button) from 1 pf to 20,000 uF. 
— Zero calibration control 
INSTANT ORDER — ln one easv t0 use > self-contained package 
inrnnuiTinii " Battery powered (with "push to read" battery saver) 
INFORMATION 

below! IN STOCK! IMMEDIATE DELIVERYI 



LOW COST HIGH FREQUENCY COUNTER 



The Albia Model DM-7, 8 Digit High Frequency Counter is 
easy to use, switch selectable time base input by a single 
BNC, nothing to build — nothing more to buy! 

— 5 Hz to 550 MHz 

— S big easy-to-read .43" high Intensity LED display 

— Crystal (±3 ppm @ 25"C) controlled 0.1 or 1.0 sec. gate times 

— Convenient benchtop size (7"x10"x3") 
durable attractive case 



//////////nun i i mi 1 1 nuwwww 
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NEVER BEFORE AT THIS 

LOW PRICE 

COMPLETELY ASSEMBLED • 
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PRE-CALIBRATED • PRETESTED 



NOT A 
KIT 




NEW ALBIA DESIGN-MATE 
CIRCUIT DESIGNER 

Albia Quality Hardware — your ideas — not a. kit — pre- 
wired pre-iested — don't let this price fool you, this, is a 
high quality high IC capacity, portable self-contained 
circuit designer — includes; 

— Control switches and buffered LED logic indicators. 

— Plug in your ICs into sotderless breadboards, tie in 
power and ground, connect your logic switches and 

LED indicators - FAST. EASY TO USE! 

— All interconnect ions between LEDs, 
switches, and circuits via 22-26 solid wire. 

— Sell -powe red , In one com pact , good I ook- 
ing and durable carrying case. 

— Ideal for home experiments, the laboratory 
and students. 

— Battery {A 1 ft Volt C cells*) or AC powered 
provides economical bench use or 

convenient portable use. 
Available in two models. 



INSTANT ORDER 

INFORMATION 

BELOW! 



Albia Model DM 5 A 

containing 4 LEDs 
and 4 logic switches 



Albia Model DM-5 
contains 8 LEDs and 

8 logic switches 
"Batteries not included. 



$71095 

•tOlKMtl 

$ 64 9s 





ALBIA'S ECONOMY DIGITAL 

OH -9 MULTI-LOGIC 
COMPATIBLE 5-1 5VDC PROBE 

The features are many on this qua- 
lity Albia test instrument; will de- 
tect low repeat rate pulses (up to 
1.5 MHz); detects low. high or 
pulsed logic levels with a mini- 
mum detecta bl e p ulse wJ d th of 300 
nsec. Easy-to- 

Interpret 3 LED ■ ^^ ,^k*fc» 
readoul Built-in S*jC9S 
Ittbta 



over-voltage 
and reverse 
polarity 
protection. 
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IMMEDIATE DELIVERY ... HOT A KIT 

ALBIA EXTERNAL REGULATED, 
SHORT PROOF ADAPTER 



Model DM-5B, supplies 
up to 300 MilliAmps at 
5V, saves batteries . . . ONLY 



$1095 
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REGULATEDTRIPLE POWERSUPPLY 
BARGAIN PRICED ALBIA MODEL DM-6 

A fully assembled and tested power supply that 
provides a solid, fully wired triple power supply 
including fixed 5V @ 1 Amp, 5V to 1 5V @ 0.5 Amp, 
and —5 V to — 1 5V @ 0.5 Amp — all supplies regu lated , 
short proof. Each supply has short indicator LED. 
Complete and ready for use in a durable 
(8"x6"x3 1 /2") metal case. 



FREE!! 

NEW 1981 

SPRING 

CATALOG 

Exciting 

new products! 

Send today I! 




$7095 

m ^J Vrmti 

f ALBIA' SATISFACTION "'°' any reason, wh 

Sj.dd. uw satisfied with your pu 

/ WAritlAri 1 1! purchase date for a fi 




u are not completely j 
■n It within 30 days of J 
it's as simple as that! J 



whatsoever, you are not completely 

purchase, return It within 30 days of 

full refund — it's as simple as that! 



FOR 



FAST AND DEPENDABLE DELIVERY SERVICE 
CALL TOLL FREE: 



■800-243-6953 .»£ 
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ALBIA ELECTRONICS INC 




24 Albia St. • Mew Haven. CT 065 T 2 



FREE ALBIA 

"TEMPLATE" 

WITH EVERY 

ORDER RECEIVED 

by April 25. 1981 
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service clinic 



Phase-controlled regulators. How they work and how to ser- 
vice them. JACK DARR, SERVICE EDITOR 



I've had several questions about the 
phase- control led regulator circuit used in 
the RCA CTC-58 and similar RCA chas- 
sis. The most common question is, "What 
do they mean, phase-controlled?" it's an 
appropriate name and if we look at some 
older circuits, it's easy to see how they 
work. Older voltage- regulator circuits 
frequently use SCR's triggered by a pulse 
at various points in the cycle. The circuit 
is turned on by a pulse from an error- 
amplifier and turned off by feeding the 
SCR rectified AC. When each AC pulse 
reaches zero, the SCR turns off. That's 
used in 60- Hz circuits. 



The RCA circuit works in exactly the 
same way, but it works on the horizontal- 
scan frequency. The circuit is turned on 
by a pulse from an error-amplifier, but 
since the SCR is fed DC, it needs a turn- 
off pulse. That pulse is taken from a spe- 
cial winding of the flyback and is nega- 
tive-going at the SCR anode. 

What the circuit does is regulate the 
DC voltage supply to the horizontal-out- 
put stage. That type of circuit can react 
much faster than the 60-Hz type due to 
its higher operating frequency. One thing 
common to all solid-state horizontal-out- 
put circuits is this: If the DC-voltage sup- 



VOITAGE 
SENSE 



ply is held constant at all times, all of the 
outputs (high voltage, sweep, boost, and 
the flyback-derived low-voltage DC sup- 
plies for the rest of the set) are held at the 
correct level. 

The SCR controls the charging of a 
capacitor that is shunted by a small wind- 
ing on the flyback. The SCR charges the 
capacitor at various points during the 
scan. At the end of scan the SCR is 
turned off by a negative pulse that is 
developed during retrace. So, it actually 
regulates the DC voltage supply for each 
horizontal line of scan. 

At start of scan, the SCR is off. It's 
turned on by a pulse from the pulse trans- 
former. That transformer is fed by an 
"oscillator switch" (actually a Schmitt 
trigger). The Schmitt trigger in turn is 
controlled by a frequency control stage 
that, in turn, is controlled by the voltage 
sensed from the + 1 10-volt supply line to 
the horizontal output transistor. Figure 1 
shows a partial schematic of that circuit. 
The voltage sensor reads the DC voltage 
at the start of each scan line. When it has 
dropped far enough (very little!) it turns 
the SCR on. That discharges the capaci- 
tor into the supply circuit and pulls the 
voltage up to normal. The winding on the 
flyback and the capacitor form a parallel- 
resonant circuit, probably at the hori- 
zontal frequency. 

Note that the SCR "switch" is in series 
with the flyback-winding. While the SCR 

+22V 
B+TOHDRIZ 

OSC STAGES 







is turned off, the capacitor charges from 
the + 15Q-voIt line. The switch "closes" 
and discharges the capacitor into the 
+ i 1 0-volt line. Backtracking a bit, the 
longer the switch is open, the more ener- 
gy is fed to the capacitor; shorter off-time 
means less energy in the capacitor, and 
reduced output voltage. 

Where would you start to service that 
circuit, with a dead-set condition (noth- 
ing working)? 

The best thing to do is to make all the 
stock tests. Sec if the + 1 50-volts DC is 
present at the output of the bridge rectifi- 
er. That is not isolated from the AC line 
so an isolation transformer is necessary 
for testing all of those sets. If the + 1 50- 
volts is there, but the set still does not 
work, check the horizontal oscillator. 
That circuit must be running. Remember 
that the voltage regulator is controlled by 
horizontal-sync pulses and those must 
come from the oscillator to begin with. 

If the oscillator isn't running, check the 
DC-voltage supplies to that module. The 
CTC-5S (and several other RCA chassis) 
uses a "start-up" circuit. That is in the 
low-voltage DC power supply. It is actu- 
ally another pulse-operated circuit. When 
power is applied, current flows from the 
rectifiers, through the primary of the 
start-up transformer T201 (see Fig. 2, 
adapted from the RCA schematic), and 
charges filter capacitor C304 (800 jiF). 
That causes a pulse of current in the sec- 
ondary of T20 1 . The current pulse is rec- 
tified by the start-up diodes. The result- 
ing DC is fed to the horizontal -oscillator 
stage, giving it enough voltage to start. 
The oscillator starts instantly and keeps 
running for a few cycles. 

That is enough lime to get the hori- 
zontal-output stage going, and the fly- 
back develops the normal operating volt- 
age for the oscillator. Blocking diodes are 
used to keep the operating voltage out of 
the start-up circuit. 

To check problems in the start-up cir- 
cuit, hook a DC voltmeter to the + 27- 
volt DC source for the start-up circuit. 
With the set cool and C304 discharged, 
turn the set on. You should see a momen- 
tary kick of the meter needle. (Use an 
analog meter for that.) If that kick 
doesn't appear, check the three start-up 
diodes: CR302 for +22 volts; CR303 and 
CR305 for +27 volts; and the blocking 
diodes, CR301 and CR304. Check reser- 
voir capacitor C303 (22 tip) to see if it is 
open or shorted. 

For testing, the oscillator circuit may 
be started, with the power on, by applying 
an external voltage (22 — 27-volts DC) to 
the + 27-volt start up point. That is ter- 
minal 6 on the MDL-001 module, and it 
is accessible from the back. Be sure to put 
the negative lead of the external voltage 
source to the "cold" main-chassis ground 
and not to the non-isolated ground of the 
input power supply! Note the dual 
grounds shown in the schematic; the tri- 
angles indicate the non-isolated hot 



grounds, and the three-horizontal-line 
symbol is the cold or chassis ground. All 
DC voltages on the chassis must be refer- 
enced to the chassis ground. If the prob- 
lem is in the start-up circuits, when the 
external power pulse is applied, the set 
will start up and keep working. 

Possible problems in the horizontal- 
output stage can be checked by pulling 
the yoke plug, which is interlocked to the 
B+. Doing that opens the B+ supply to 
this stage. Take some resistance readings. 
The resistance from the case of the hori- 
zontal-output transistor to chassis ground 
must be at least 50K ohms. If it's lower, 
replace the horizontal output transistor 
and repeal the test. If it's still low, check 
the damper diode. 

If the +1 50-volts DC isn't present, 
check fusible resistor RF201 (3.9 ohms) 
in the input to the bridge. If that is open, 
check all the diodes in the bridge, and the 
filter capacitors, for shorts. Everything 
here is referenced to the hot ground. 

The MDR-001 regulator module con- 
tains the error-amplifier, frequency-con- 
trol stage, and the shutdown stage. There 
are several very critical components used 
here, especially in the voltage-sensing cir- 
cuit, and RCA recommends that the 
module be replaced rather than repaired. 

Actually, there isn't anything really 
new in the phase-controlled regulator cir- 
cuit — only the frequency and application 
differ. It does work very well, as long as 
all of the parts are good! If you run into 
what seems to be an unusual problem, sit 
back and think, then start testing to nar- 
row down the number of possible causes 
for any fault you see. That works for a lot 
of other problems, loo! R-E 

service 
questions 

GREEN PICTURE 

When this Magna vox T-935 is turned on 
the picture is OK. After only a short time, 
it turns green. Controls have no effect. On 
my test jig, it works very well. Back in 
cabinet, same thing. Why? — F.K., Pitts- 
burgh, PA. 

The crystal ball says that you have a 
heater-cathode short in the green gun of 
the set's picture tube. That is evidently a 
hot short which does not show up when 
the tube is tested cold. (If it works on the 
jig, there is nothing wrong on the chas- 
sis!) Try this: get a picture tube brighten- 
er of the isolating type. Set it to isolate — 
not brighten — install it. That can help, 
and it is about the only thing that will, 
aside from a new picture tube. 

NO COLOR 
I've got a problem. This is a hotel-motet 
GE, and the number seems to bo CBR630 
or EN-609. Ho color, but good black-and- 
white picture. No DC voltage on grid of 




HEATHKIT 

CATALOG 




440 electronic I 

Stereo components, color TV's, com- 
puters, test instruments, electronics 
educational prosrams, amateur radio 
Sear - things you've always wanted, 
now at low kit prices. 

MSCOWCT tfoz futu of UH 

It's a great way to 
relax in your spare time, resulting in 
beautiful thinss you'll be proud to 
have in your home. And it's easy The 
famous Heathkit illustrated manuals 
make it easy for anyone to build 
reliable craftsman- 1 Ike kits. 



It costs nothing to discover the com- 
plete line of Heath electronic kits. 
Dont miss it Clip and mail the coupon 
now. 

Heathkit 

If coupon 1$ missing, write; 

Heath Company, Depl. 020-762 

Benton Harbor, Ml 49099 



Heathkit 



Haith Company, 

D«pl OM-762 

Bonton Harbor, Ml 49022 
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Send my free Heathkit Catalos now. 

I am not currently receiving your catalog. J 



Address 



Clty_ 



_State_ 



I 

I-o 
-n 



CL-730 



zip- 



circle 56 ON FREE INFORMATION CARD 



to 



101 



SPECIAL THIS MONTH 




^ 



r& 



Electronics Paperback Books 

Quality Paperbacks at Affordable Prices 
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SPECIAL PRICE 

GOOD UNTIL 

5/31/81 
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□ This month ONLY $3.95 



To order from this ad : Check oft the books you want. Total the prices. Add in 
shipping. NY State residents add Sales Tax. Total it up, enclose your check 

and mail. 

□ Radio Circuits Using IC's $3.50 
2 Si ngleIC Projects $3.95 

□ IC 555 Projects (Expanded Edition) $4.50 

□ 28 Tested Transistor Projects $3.50 
[J Electronic Calculator Users Handbook $2.95 

2 Handbook Of IC Audio Prearnp and Power Amp Construction $3.24 

2 50 Circuits Using Germanium Silicon and Zener Diodes $2.25 

2 50 Projects using Relays SCR's and Triacs $2.95 

2 50 FET (Field Effect Transistor) Projects $3.50 

2 Digital IC Equivalents and Pin Connections $6.95 

2 Linear IC Equivalents and Pin Connections $6.95 

2 50 Simple LED Circuits $2.25 

□ How To'Make Walkie-Talkies $3.50 

□ Popular Electronic Projects $3.50 
2 Electronic Music and Creative Tape Recording $3.50 

□ Projects In Opto Electronics $3.50 
n How To Build Your Own Metal. & Treasure Locators $2.95 
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ELECTRONIC TECHNOLOGY TODAY INC. 4*1 

17 Slate Lane, Central Islip, NY 1 1722 No Canadian Orders 

Total Price 



Shipping and Handling 

(60e 1 or 2 books. 25c each add I.) 
Subtotal 



Sales Tax (NY State Residents only) 
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the 6M11 burst-gate tube. Should be 
— 120 volts. Where does it come from? — 
R. K., Marina, CA. 

My GE index shows that a "CBR630" 
is a KD chassis. The "EN-609" is a run 
number, and not significant otherwise. 
Bias voltage on burst-gate; I finally re- 
membered a quirk in the KD's. The gat- 
ing pulse to the 6M11 is fed through a 
neon lamp! If this lamp is bad, no burst, 
and no color. The lamp is on top of the 
chassis, near the 6 Mil, and must glow 
when the set's working. If the bulb is 
blackened, replace it. Shown as NE-85/ 
35AH but I have used plain old NE-2's 
here with good results. You can do that 
by clipping the leads to the old one close 
to the glass, and then tacking the new one 
in. Caution: Some of those do not use the 
neon lamp; if so, trace gating pulse back 
to flyback winding. 

BURNING DIODE 
You hit the nail on the head with a prob~ 
lem in this Sears 528.4196; it was diode 
D773. I replaced it with a fast-recovery 
type and the set worked perfectly. (Sears 
had changed the part number!) (Editor's 
note — That happens! In many cases, such 
diodes are not identified as fast-recovery 
types. In all of those circuits, all diodes 
MUST be fast-recovery.) Now, I've got a 
similar problem on the same chassis! 
Diode D774 (shaping diode on horizontal- 
output collector) burnt up and the hori- 



zontal-output transistor shorted. I re- 
placed it along with C782, C710, andC779. 
Now the new D774 burns up in a few sec- 
onds. Can you rub the crystal ball? — J.P., 
Hollywood, FL. 

As mentioned above, Sears often is 
confused on those diodes. It sounds as if 
the replacement you got was a plain 
diode. Try using one that you know is the 
right type; RCA has a whole page of 
them in the RCA SK Series Replace- 
ment Guide. Just for luck, you might try 
using a new type that RCA has just devel- 
oped. That is a "special high-voltage 
diode", part number 142569. A friend of 
mine found retrace diodes burning up in 
one RCA. Finally got hold of that high- 
voltage diode and it held up. If it'll stand 
up there, it should in your application. 

PICTURE TUBE BURNOUT 
I've got a problem; this Panasonic 
black-and-white T12SA has burned out 
two picture tubes in less than three years. 
I figured that something should be wrong, 
at that rate! Tube gets gradually weaker 
then is exhausted. What's causing it? — 
K.W., New Carrolton, MD. 

Well, that is an unusual problem. In 
older sets, the picture-tube heater voltage 
was from a transformer, and couldn't go 
too high. However, in some of the late 
sets, the heater of the CRT is fed from a 
winding on the flyback. So; If the DC 
voltage regulator isn't working properly, 



that could easily be putting much too 
high a voltage on the tube and causing the 
short life. 

From some of the DC voltages you 
included, I suspect that that is what has 
happened. Go through that whole volt- 
age-regulator circuit and find ouc why it 
won't hold the voltages down to the nor- 
mal level. Likely suspects would be leaky 
transistors, drifted resistors, etc. 

NO PIX, NO SOUND 
There's no pix and no sound in this 
Sears 528.42000400 chassis. Customer 
says it started as small picture with no 
sound. I replaced the power-supply mod- 
ule. Now I gel a heavy hum and L101 gets 
very hot, but still no picture or sound. 
Need help!— F.K., Pt. Hope, Ml. 

L10l is a choke in the + 1 14-volt out- 
put. If it's heating with those symptoms, 
something is loading it very heavily. Note 
one thing; The l.5-amp fuse in that line 
does not blow out. If the short were in the 
loads, it would; so, something's happen- 
ing before the DC gets that far. 

There is a 1400-^F electrolytic capaci- 
tor, C103. That is not on the power sup- 
ply board; it is on the output side of L 1 1 
and before the fuse. From the symptoms, 
I'd say that that capacitor is shorted very 
badly. Check it. 

HOT RESISTOR 

I asked about a hot resistor in a Magna- 



102 



Beckman brings a 
tw dimension to hand held 
Digital Multimeters 




True RMS capability 
at an affordable price 

Now you can measure the exact power content 
of any signal — regardless of waveform. Beckman 
delivers the new TECH™ 330 multimeter with 
true RMS capability and many more fine 
performance features for just $210. 

Unlike most multimeters calibrated to read only 
the true power content of sine waves, the 
TECH 330 extends its true RMS capability to 
give you accurate readings of both sine and 
non-sine waveforms. 

True RMS makes a significant difference in 
accuracy when measuring switching power 
supplies, flyback power circuits, SCR or TRIAC 
controlled power supplies or any other circuit 
generating a non-sine signal. 

The TECH 330 also accurately measures the 
entire audio band up to 20 kHz. But that's 
not all you can expect from Beckman's 
top-of-the-line multimeter. 
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You also get 0. 1 % basic dc accuracy, instant 
continuity checks, 10 amp current ranges, a 
separate diode test function, 22 megohm dc input 
impedance, and an easy-to-use rotary switch. 

With so much capability in hand, you'll be able 
to depend on the TECH 330 for a long time. 
That's why Beckman designed it tough enough 
to go the distance. 

Enclosed in a rugged water-resistant case, the 
TECH 330 can take a 6-foot fall onto concrete and 
still perform up to spec. And to further ensure 
reliable, trouble-free operation, the TECH 330 
gives you 1 500 Vdc overload protection, RF 
shielding, 2000-hour battery life, gold switch 
contacts, and fewer electronic components 
to worry about. 

Add another dimension to your world of 
electronics. Visit your Beckman distributor today 
for more information on the TECH 330 and 
Beckman's complete line of digital multimeters, 
starting at $120. 

For your nearest distributor, or a free brochure: 
CALL TOLL FREE 

24 HOURS A DAY, 7 DAYS A WEEK 

l-(800)-821-7700 (ext. 517) 

in Missouri l-(800)-892-7655 (ext. 517) 

BECKMAN 

CIRCLE 64 ON FREE INFORMATION CARD 
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vox T-940. It was R302 on Sams Photo- 
fact No. 1144. You suggested that an 
open capacitor on the load side might be 
allowing a high pulse-current through it. 
The DC current load was normal. 1 
checked CI 07 and it was OK. However, 
there was a very high 120-Hz ripple on 
the B + . The input-filter-capacitor 
C105A was found to be open. — K.W. 
Yost, Marysville, ML 

ARCING 

1 asked you about arcing in a Zenith 
25DC56. You said to space off the metal 
shield near the ultor button. That didn't 
help. You also mentioned a possible open 
shunt-capacitor on the horizontal -out put 
stage. There were two of those capacitors 
and one of them was open! Replacing 
those, the high-voltage went down to nor- 
mal and the arcing stopped. Thanks for 
the help. — James Grillo, San Francisco, 
CA. R-E 



EQUIPMENT REPORTS 

continued front page 44 



matching transmitter, it is handy during trans- 
ceive functions. The model R7 RIT circuit 
permits excursions ± 3 kHz without touching 
the main tuning knob. Preselector tuning is 
never required in any mode. 

Another feature of the model R7 is a 
"store" function. Drake calls that feature a 
"visual scratch pad" as it lets you store your 
operating frequency and then lunc elsewhere 
in search of a signal. If you wish to return to 
your original frequency, it can be displayed on 
the readout allowing you to retunc with a min- 
imum of guesswork. That feature is particular- 
ly useful for network operation where stations 
often move off frequency for a short time. 

The model R7 tunes through its ranges in 
500-kHz increments. The frequency is selecta- 
ble both by a rotating switch and by pushbut- 
ton UP and DOWN commands. For users who 
desire fixed-frequency (crystal-controlled) re- 
ception, an auxiliary control board (AUX-7) is 
available at extra cost. 



Designed for flexibility, a six-position anten- 
na switch lets you interconnect converters, 
antennas, or an external receiver. 

Up to eight fixed frequencies may be switch- 
selected from the front panel when you use the 
optional auxiliary frequency boards. Four 
AGC release times (0, 0.075, 0.4, and 2 sec- 
onds) can be pushbutton-selected. 

Without an antenna attached, a few spurious 
signals were detected but they were all low 
enough in level to pose little threat to effective 
reception. The spurious signals were especially 
noticeable below the standard broadcast band 
and were apparently caused by the rectifier 
circuit. A good antenna however, should pro- 
vide adequate signal levels to override these 
low-level phantom signals. 

Our overall estimate of the receiver is posi- 
tive. With manufacturing costs spiraling up- 
ward, it is a real challenge for manufacturers to 
provide an outstanding piece of equipment at a 
reasonable cost. Drake seems to have managed 
with their model R7 receiver. The model R7 
sells for $1449 from R.L. Drake Co., 540 
Richard St., Miamisburg, OH 45342. R-E 



HI Fl NOISE FILTER 

continued from page 74 
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FIG. 17— PARTS PLACEMENT guide for the rear PC board. Capacitors C601 and 602 are mounted on 
the toll side of the board. 



noise filter and shallow-slope expand- 
er) once they are set for your system. 

The noise-filter sensitivity should be 
adjusted so that there is an adequate 
change in bandwidth during musical 
transients. That is the most difficult 
part; you should experiment by watch- 
ing the display and listening carefully 
with the NOISE REDUCTION control at its 
maximum setting and the threshold 
control at its minimum setting. If you 
set the sensitivity too high, you will 
hear noise come and go during "un- 
spectacular" musical passages — a sign 
that the ASRU is working too hard. 

If the sensitivity is set too low, you'll 
hear normal signals being rolled off too 
much. Don't be fooled by the apparent 
lack of treble — it's there, but people 
who habitually listen to recorded music 
often feel it's reduced when listening to 
a system with noise reduction. 

It's possible to set the sensitivity of 




FIG. 18— COMPONENT SIDE of the front and 
rear PC boards. The two boards are connected 
by 12-conductor ribbon cable. 

the unit high enough to make the noise 
in the signal cause the bandwidth to 
open up too easily. If that happens, ad- 
vance the threshold control until, 
during a silent passage, the lowest LED 
of the display flickers occasionally. 

The noise reduction control setting 
is largely a matter of personal taste. 
Start with it turned about three-quarters 



of the way up, and listen carefully when 
the bandwidth is reduced. 

The expander's sensitivity control 
should be set so that the right-hand 
(highest) LED flickers during peaks. 

After everything has been adjusted, 
you may still have to reset the expand- 
er's sensitivity from time to time for 
use with different sources (e.g., if the 
tuner's output level is higher than the 
phono's). The threshold setting may 
also have to be changed, depending on 
the amount of noise in your program 
material. For very noisy material, re- 
duce the noise-filter sensitivity and in- 
crease the noise reduction to maximum. 

You now have a top-notch signal pro- 
cessor that will greatly enhance your 
listening pleasure. Use it well! 

Acknowledgement 

The concept of the spectral-tracking 
loop for noise reduction was invented 
by Fred Ives of Hewlett-Packard Com- 
pany while at MIT. Pat Bosshart of 
MIT also worked on the concept and 
introduced it to me. R-E 



SATELLITE TELEVISION 

SATELLITE television... Howard/Coleman boards 
to build your own receiver. For more information 
write: ROBERT COLEMAN, Rt. 3, Box 58-ARE. 
Travelers Rest. SC 29690 
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Enjoy Satellite TV Now 




Better than Cable TV— Over 200 TV and radio 
services. Why waste money? Learn the whole 
story and build a video system the family can 
enjoy. No commercials, FREE movies, sports 
and Vegas shows— worldwide, crystal clear 
reception connects to any TV set. Big (8x 11 in.) 
book loaded with details, photos, plans, kits— 
TELLS EVERYTHING! Satisfaction Guaranteed. 
Sand ST .95 TODAY! Add $2.00 lor 1st class (air mail) or call 
our 24 hour C.0.0. rush order line (305) 862-5068. 
GLOBAL ELECTRONICS, 
P.O. Box 219-E, Maitland, Florida 32751 

Satellite TV 

FOR THE HOME 
Sick of Network TV? 

Our receiver lets you gel 
over 75 channels of lele- 
vi5r.cn directly Irom earth- 
orbiting cable TV satel- 
lites! HBO. Showtime, su- 
per stations, sports and 
movies worldwide- 



We don't just 
sell Information! 
We Manufacture 
Hardware! 




From offshore oil rigs, 
data links to hotels 
and backyard instal- 
lations, we wrote the 
book. Constantly up- 
dated, our 94 P*gt 
technical information book and catalog gives you all 
the facts. Inexpensive dishes, feeds, telem- 
etry software,, kits and more. Recom- 
mended reading by NASA. The Office 
of Consumer Affairs and quality com- 
panies like Rockwell/Collins, Send 
J7.95 today! CAU 

24-hr*. C.O.D. Hotlint 
005) 339-7600 
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RESEARCH CORPORATION 

P.O. Box 442-E. Altamonte Spgs, FL 32701 



SATELLITE TV antenna direction, elevation, 
range to all 157+ geostationary satellite posi- 
tions, present and future, visible your unique 
location; one degree Increments, horizon to hori- 
zon. Send lat/Iong and $10.00 to: PPI. Box 74- RE, 
Mobile, AL 33601 

ANTENNA azimuth and elevation for ail geosta- 
tionary satellite locations. $4.00 for Western 
Hemisphere satellites. $6.00 for satellites within 
your horizon. Send accurate lat/Iong. DAVID 
FREY, Box 2591, Satellite Beach, FL 32937 




CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser- 
vices). $1.65 par word prepaid {no charge for zip code) . . . MINIMUM 15 WORDS. 5% discount 
for 6 Issues, 10% for 12 Issues within one year, if prepaid. 

NON-COMMERCIAL RATE (for Individuals who want to buy Or sell a personal Item) $1.00 per word 
prepaid ... no minimum. 

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 
10$ per word. All copy subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX 
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHEH WITH PER- 
MANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26th of the third month 
preceding the date of the issue (i.e.. August issue closes May 26). When normal closing date falls on 
Saturday. Sunday, or a holiday, Issue closes on preceding working day. 



BUSINESS OPPORTUNITIES 

MECHANICALLY inclined Individuals desiring 
ownership of Small Electronics Manufacturing 
Bu si ness — without! n vestrn e nt. Write i B US I N ES S - 
ES, 92-R, Brighton 11th, Brooklyn, NY 11235 

NEW tax loopholes discovered. Everyone eligible. 
Free sample newsletter. Write: ULC, Box 179-CU, 
Clarkston, GA30021 

PROJECTION TV ... Make $200.00+ per eve- 
ning assembling projectors . . . Easy . . . Re- 
sults equal to $2,500 projectors . . . Your total 
cost less than $15,00 . . . Plana, lens & dealer's 
information $14.00 . . . Illustrated Information 
free . . . MACROCOMGHX, Washington Cross- 
Ing, PA 18977 

CRT rebuilding machinery. $1000/$3000 weekly 
possible when you own our patented picture tube 
rebuilding equipment. Training provided. Phone 
(312) 5S3-6S6S. Write: LAKESIDE, 4071 N. El- 
ston, Chicago, IL 60618 



FOR SALE 



SCANNER/monitor accessories— kits and facto- 
ry assembled. Free catalog. CAPRI ELECTRON- 
ICS, Route 1R, Canon, GA 30520 

SHORTWAVE radio converter— installs In min- 
utes. Hear world wide broadcasts while you drive. 
Free information, McCULLOCH ELECTRONICS, 
Drawer 1325, Starkvllle, MS 39759 

CP/M software 40% discount special send SASE 
to: RR * B Inc., P.O. Box 178. Ketchi, KS 67067 

DELTA CAPACITIVE DISCHARGE IGNITIONS. 

New, fully assembled, factory guaranteed. 
MK10B, $41.50. MK10C, $43.88. Tristar T-500 
$39.00. T-Max $42.00. PPD domestic, Canada. 
SIEVERTS ELECTRONICS, P.O. Box 171, W. 
Campion, NH 032228 

TELEPHONE on/off cutton— press to turn off 
bell— caller hears ring, you hear silence. Intimate 
moments, naps etc. Shuts off one phone. All nor- 
mal phones. Instructions. Satisfaction or money 
back. Send $5.95. THE ARMCHAIR EMPORIUM 
Ltd. 825 Surrey Ln. Dept RE1, Algonquin. IL 
60102 __ 

SAVE up to 50% on name brand test equipment. 
Free catalog and price list. SALEN ELECTRON- 
ICS, Box B2-F, Skokle, IL 60077 

MICROWAVE TV antenna. MDS designed yagl. 
18 dB gain 139.95. Details, plans and tech. data 
for same $3.00. BETA DESIGN GROUP, POB 
164, Airway Heights, WA 99001 

SURPLUS catalog 8,000 items: electronics, ste- 
reos, speakers, alarms, tools, games, solar auto- 
home, 8 Issues $2.00. BNF (R), 119 Foster St., 
Peabody, MA 01960 

LASER handbook with burning, cutting, Ruby 
Reds, Go's, complete plans, books, and parts. 
Send £4.00 to FAMCO, dept re, box 1902, 
Rochester, NH 03867 

RECONDITIONED test equipment. $1.00 for cat- 
alog— JAMES WALTER TEST EQUIPMENT, 
2697 Nickel. San Pablo, CA 94806 

CHEMICALS, apparatus, project books, wide se- 
lection. Catalog $1.00 send to: PIONEER Ltd. 
Ind, 14a Hughey St.. Nashua, NH 03060 

"THE Intelligence Library" technical secrets. 
Books on Electronic Surveillance, Lock-Pick- 
ing, Demolitions, Covert Sciences, etc. One dol- 
lar, (refundable): MENTOR PUBLICATIONS, 
Dept. Z, 135-53 Northern Boulvard, Flushing, NY 
11354 



RESISTORS %W. %W 5% carbon films 34 ea. No 
minimum!. 1% metal films. Send for details. Bulk 
pricing available. JR INDUSTRIES, 5834-C Swan- 
creek, Toledo, OH 43614 

LAMP KIN 107C/case, mint condition, FM two- 
way instruments & manuals. Phone or write SASE 
for details. L. ENGSTROM, Rte. 7, Box 11E, Les- 
lie, AR 72645 Phone (501) 447-2738 

NOSTALGIA crystal radio. Expertly constructed. 
Traditional style. High quality performer. Com- 
pletely assembled. Earphone included. $30.00 
postpaid USA. Free flyer. BOB RYAN, PO Box 
3039, Dept. R., Anaheim, CA 92803 

PICTURE lube rebuilding equipment — we sell 

and buy new and used equipment. Free training, 
ATOL TELEVISION, 6425 Irving Park, Chicago, IL 
60634, Phone 312-545-6667 

PET 2001 Christmas gift still in box, have no use, 
make offer. K. STEINER, 1921 W 45 Ave., Gary, 
IN 46408 

END adjacent channel interference on your TV 
set. Unique device enables your ordinary set to 
separate all channels completely. Makes new 
programs available. Complete plans, $5.00. REL- 
TRON, Box 91103, Cleveland, OH 44101 

TEST equipment lowest prices B&K Leader, Hita- 
chi, Viz. Beckman, OK Tool, Blonder Tongue, 
RCA parts transistors others, write call collect L.I. 
ELECTRONICS, 961 Sunrise Highway, Bay 
Shore, NY 11706. 516-666-7360 

ELIMINATE fading from your shortwave receiver. 
New device. Powered by radio's own supply. No 
drop-outs, no jolting volume surges. Complete 
plans, $5.00. INTERTECH, Box 25568R, Cleve- 
land, OH 44125 

GOVERNMENT surplus receivers, transmitters, 
snooperscopes, parts, fantastic 72 page catalog 
25$. MESHNA, Nahant, Mass. 01908 




CB RADIO 



GET more CB channels and range! Frequency 
expanders, boosters, speech processors, inter- 
ference filters, VOX, now-to books, plans. Cata- 
log $1. CB CITY, Box 31500RE2, Phoenix, AZ 
85046 



PLANS & KITS 



EPROMt erased and reprogrammed for 1c per 
byte. Copies made for $2.00. Send 25« for 
details: RDO ENTERPRISES, PO Box 187, 
Springfield, MO 65801 

AUDIO stylus timer kit, pink noise kit, IC's for 
sale. Send SASE to TOLECO, Box 401, Kingston, 
WA 98346 

STEPPING motor evaluation kit contains quality 
Alrpax stepper motor (960 steps/rev), versatile 
driver control board for manual or computer 

operation, and instruction handbook. Ideal for ^ 

robot builders, computer hobbyists, experl- -g 

menters, etc. $74.69 postpaid. Call or write j= 

SPARKY ELECTRONIC SYSTEMS, INC., Dept _,, 

RE-2, 64-62 Dry Harbor Road, Middle Village, NY « 

11379, 212-894-3000 2 



105 



BUILD a frequency standard as accurate as 
WWV. Use to verify accuracy of your frequency 
counter. Complete circuit $8.00. Send stamp for 
kit Information. OA PRODUCTS, PO Box 566, 
Hampshire, IL 60140 

ALL TV tuners repaired $11.95, also rebuild TV 
modules. Fast quality work. MIKE'S TV TUNER 
SERVICE, Box 187, Bean Station, TN 37708. 
(615) 581-6393, call anytime 



FREE KIT Catalog 



FUNCTION GENERATOR KIT $5"- 95 
| Auto -Ranging Cap -meter kit $79-95 

Phone 415-447-3433 

Write or PUons for FREE CATALOG. 
Average 1 minute Saturday call is 21(. 



Ill' 4 

EXPERI- 



rvACC SCIENTIFIC INSTRUMENTS 

"HVJC BOX I054R UVERMORE CA 94550 



DECODE Morse and RTTY signals off the air with 
new Mor»e-a-Word or RTTY reader. Morse key- 
board also available. Kits or factory wired. Send 
for details. MICROCRAFT, Box513R, Thiensville, 
Wl 53092(414)241-8144. 

PCS as low as 154 sq-in. Free drilling. INTERNA- 
TIONAL ENTERPRISE, 6452 Hazel Circle, Simi 
Valley, CA 93065 

2716 EPROM $11 programmer, hardware soft- 
ware plans. Send $3. CARTIER, 6844 Nashville 
Road, Lanham, MP 20801 

KILL obnoxious loud TV commercials automati- 
cally. Complete plans, $5.00. BRIDGES, 1248 N. 
Denver, Tulsa, OK 74106 

UNUSUAL electrical, electronic testers. Analog, 
digital and indicators. Hobbyist, professlonai. 
Free catalog. BLUFFTON PRODUCTS, INC., 115 
Poplar Road, Bluff ton, OH 45817 

BOOST CB/HAM modulation/range. Free plans/ 
kits catalog. "SKIPPER", Box 130-F4. Paradise. 
CA 95969 

MICROCOMPUTER service. Maintenance and 
repair for all microcomputers and peripherals. 
Fast. Reasonable. PRAIRIE MICRO CLINIC, Box 
325, Herington. KS 67449 (913) 258-2179 

TRS-80 color computer complete 16K memory 
conversion kit for 4K System $59,95, instructions 
only $12.00. CULPEPER COMPUTER, 502-C 
South East St. Culpeper. VA 22701 

PROJECTION TV. . . . Convert your TV to pro- 
ject 7 foot picture. Results equal to $2,500 pro- 
jector. Total cost less than $20.00. Plans & lens 
$16.00. Illustrated information free. MACRO - 
COMGH Washington Crossing, PA 18977 

PRINTED circuit boards from sketch or artwork. 
Kit projects. Free details, BANOCINTHS INC., 
Box 261, West land, Ml 48185 

FREE catalog IC's semis, parts. CORONET 
ELECTRONICS, 649A Notre Dame W., Montreal. 
Que, Canada H3C 1HS US inquiries 



HIGHLY 
PROFITABLE 



ELECTRONIC 



ONE-MAN 
FACTORY 



Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business. Write today for facts' 
Postcard will do. Barta-RE-L, Box 248, 
Walnut Creek, CA 94597. 



ELECTRONIC KITS FROM HAL-TRONIX 

2301 MHZ DOWN CONVERTERS. TUNES IN ON 
CHANNELS 2 TO 7 ON YCOR OWN HOME T.V. 
HAS FREQUENCY RANGE FROM 2000 MHZ TO 
2E00 1IHZ. EASY TO CONSTRUCT AND COMES 
COMPLETE WITH ALL PARTS INCLUDING A 
DIE-CAST ALUM CASE AND COAX FITTINGS, 
REQUIRE A VARIABLE POWER SUPPLY AND 
ANTENNA (Antenna can be a dish type 
or coffee can type depending on the 
signal strength in your area. } 

2304 MOD 2 (Basic / Pre-amp) $79.95 

2304 MOD 3 (Hi-Gain Pre-amp) $89.95 

POWER SUPPLY FOR EITHER MODEL ABOVE 

15 AVAILABLE COMES COMPLETE WITH AIL 
PARTS, CASE, TRANSFORMER, ANTENNA 
SWITCH AND CONNECTORS $29. 95 

16 LINE Touch tone decoder kiT-WITH 

P,C. BOARD AND PARTS JbS.yb 

12 LIKE Touch tone decoder kit with 

P.C, BOARD AND PARTS $39,95 



16 LINE Encoder kit, complete with 

CASE, PAD AND COMPONENTS .,,,$39,95 

12 LINE Encoder kit, complete with,. 

CASE> PAD AND COMPONENTS ,,,.$29,95 



IW, MANY OTHER KITS 



AVAILABLE 



Stnd 1S< stamper J *.£ E Fw Inlofmoihsn ofldfly»r w»«h»i 
HAl-TfcOMK pOduCti. To 0r4*itrj ph*n#. l-fl 1 3-344. 1 7 B2 , 



m. 



Hal-Tronix 

P.O. Box 1 101 
Southern t. Ml 49 1 95 



MrOftMATKM. 



&XHU e*tUW»^l« M*no KMTttfl [,«M 
Ot «HM II hi IMA* l»«KJUIKLW( AKHTO, 



CIRCLE 55 ON FREE INFORMATION CARD 



COMPUTERS 

POCKET computer newsletter. Helpful, Informa- 
tive. Free information. Sample $2. PC NEWSLET- 
TER, Dept. RE4. Box 232. Seymour, CT 06483 



PRINTED CIRCUIT BOARD 

PRINTED circuit board— double sided epoxy, ap- 
proximately 2.5 Sq. ft, min.stze 6"xt2", $5.00 
plus $2.00 postage and handling; send certified 
cheque or money order: CYCLOPS ELECTRON- 
ICS LTD., P.O. Box 4069, Vancouver, Canada 
V6B-3Z6 



I one O CAPACITANCE METER IpF to 999KuF 
lln o FREQUENCY COUNTER 35MH* 
k't o SQUARE WAVE GEN. 1Hz to 99KHz- 
O OHMMETER -3.5SMHZ Xtal - Regulated PS- Five 
8" Readouts-Low cost TTL Circuits- Automatic 
Decimal Placement-Be AMAZED-Bulld it foi 
S50 or less, I Purchase the plans, etched P.C. 
board 4-3/4" by 6-3/4" and iront pan el deca l 
totS15.29l FJAGNALL ELECTRONICS. Refund \ 
179 May Street, Fairliald, Conn. 06430 '"* "111 



EDUCATION & INSTRUCTION 

ELECTRONICS books from world publishers. 
Lowest prices, ask catalog. BUSINESS PROMO- 
TION, Lajpatral Market, Delhi, India 

UNIVERSITY degrees by mail! Bachelors, Mas- 
ters, PhD's . . . Free revealing details. COUN- 
SELING, Box 317-RE4, Tustln, CA 92660 

BROAD CASTING I Start your own radio station 

at home, school, churchl Become DJ-engineer. 
Free Information. "BROADCASTING", Box 130- 
F4 Paradise, CA 95969 

ASSURE career advancement opportunity 
through new DIGITAL TECHNOLOGY training 
program. Write INNOVATIVE HOME STUDY, Box 
1046 R, Indian Rocks Beach, FL 33535 

WANTED 

ANTIQUE radio collector reopening museum. 
Please contact: ALLISON, Box 1, E. Patch ogue 
NY 11712 

COLLECTOR buying old stock certificates, 
bonds, and pre- 1912 cancelled checks. Please 
describe. BARLOW, 88 Lincoln Ave. Eugene. OR 
97401 

MIRROR in the lid, spinning disc, and other pre- 
1946 television sets wanted. Call collect: (203) 
521-5280 




ROBOTS 



UNICORN-1 Robot parts. Also robot kits, plans, 
books, hard to find gears, motors, metal stock, 
plastics. Everything you need for hobby robotics. 
Send $3.00 for year's subscription to catalog and 
Hobby Robotics Newsletter. ROBOT MART, 19 
West 34 St., New York, NY 10001 



COMPUTER MARKET CENTER 



i 



COMPUTER MARKET CENTER ADVERTISING RATES 1" by 1 column (1 5/8") $55.00. 1 1/2" by 1 column 
(1 5/8") $82.50. 2" by 1 column (1 5/8") $1 10.00. All ads must be prepaid. Send order and remittances to Com- 
puter Market Center, Radio- Electronics Magazine, 200 Park Avenue South. New York. New York, 10003. 
Address telephone inquiries to 212-777-6400. Frequency rates are available. 
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PDP8 
OPTIONS 

KC8-EA $742 

KCS-ML $796 

KD8-E , 5630 

KE8-E $1,350 

KK8-AA S863 

KK8-E $1,200 

KL8-A $958 

KL8-E $346 

KL8-F $405 

VT-100's $1,685 

VT52-AE $1 .400 

Federated Consultants 

1218 South Ervay 

Dallas, TX. 75215 

214-428-5300 (Brier) 

Master Charge and Visa Accepted 



FREE! INFO-PAK for small 
computer users mailed twice a 
year. We sell and broker all 
kinds Of SMALL COMPUTER 
SOFTWARE from S-100 to 
TRS-80. SOFTWARE REVIEW, 
704 Solano Ave.. Albany. CA 
94706 (415) 527-7730. 



DYNAMIC INFORMATION 

TECHNOLOGIES LTD. 

P.O. BOX 6553 STN.A. 

SAINT JOHN, N.B., CANADA 

E2L 4R9 (506) 642-4260 

TERMINALS. PRINTERS, 

MICROCOMPUTERS 

SOFTWARE. 



BUY THIS SPACE 

$55.00 puts your ad in this 
space in front of 197,223 active 
Radio- Electronics readers. To 
place your ad write Computer 
Market Center, Radio-Elec- 
tronics, 200 Park Avenue 
South, New York, New York 
10003 or call 212-777-6400. 



<§> 



SUPPORT 

MARCH 
OF DIMES 



RETAILERS 

An ad for your computer store 
in this space in Radio-Elec- 
tronics COMPUTER MARKET 
CENTER puts you in touch 
with our computer audience. 
■They use microcomputer 
equipment for both business 
and hobby interests. For 
further details call 212-777- 
6400. 



Take stock in America. 
Buy US. Savings Bonds 



*;- Active 
€F Electronic 



IT MAY LOOK THE SAME BUT THE PRICES? 



COMPUTER SUPPORT CENTER 



Zilog 



746-CP(J 

ZSM-CFU 
ZMPIO 
Z1M-PID 
ZI1-CIC 

zsM-crc 
zin dm; 
hoi-dh* 



2 S MHi 1.45 

1 MHi 9.15 

2 5 MHi 5.99 
4 0MH1 7.S5 
Z 5 MHi 5. 9 J 
4 MHz 7.55 
2 S MHi 18.65 
1 II MHi :: K 



mmm/o 

ZtOA-SIO.O 

zao-sio.'i 
im-mn 

ZM-SIO'i 

r!0*.SIO.'2 

ZU-SIO/S 

Z!0»-SID;9 

Zaih-DART 

Z89A-DAHT 



Z 5 MHi 22.45 
J MHi 21 SG 
Z 5 MWZ2.45 
J MHi 21.55 

. 5 '.'■ . :■; a 

1 MM< 25,51 
Z 5 MHi 1 6 35 
4 MHI 21.54 
Z S MH7. 14.45 
4 MHi 1 7 SI 



MICROPROCESSOR 
CHIP SETS 



MOS MEMORIES 

MOS Static RAM s 
Pin No 

2101-35 I K 1256 x 4 ) 3 50NS 22 P I N 
2102-25 IK (IK » 1 ) 250NS 15 PIN 
P21 11-4$ IK (256 I 4) 450NS IB PIN 
P21 12-35 IK I256*4)350NS 18 PIN 
2114L Low Power 4K (1024 i 4) 300NS 
2147 4K (4K* U55NS 
2147 4K (IK I 1 1 7DNS 

UART'a 

AYS-1013A Spa era 

40 Khz Singl* 5V Supply 

IK CMOS RAM 
S101 IK (256 X 4) 450NS 22 PIN Lew Power 

4K CMOS RAM 
PB504 4K (4K X 11 550N5 18 PIN 1I0MW 
P6514 4K JlK ■ 4| 490NS 1S PIN IIOMW 
SHIFT REGISTERS 
, 334 1APC FIFO 1 MHz 
[ 3347PC 60 Wl 



Price 
3.95 
1.05 
3.45 
2.60 
2.96 
9.95 
1.95 



7.95 
6.96 



4.96 
3.95 



8080A CPU 

8085 CPU 

6212 

6214 

6219 

6224 

6226 

6228 

6251 

6253 

6255 

8257 

6259 



p nrt 
4.55 
6.96 
2.25 
3.65 
1.96 
3.45 
2.25 
4.98 
5.95 
9.65 
5.65 
10.95 
10.95 



6600 CPU 

5802 CPU 

6810 

6621 

6650 

66S2 

5502 CPU 

6504 CPU 

6505 CPU 
6520 
6522 
8632 
6551 



545 
10.95 
2.99 
2.99 
2.99 
2.99 

7.55 
B.45 
645 
5.72 
9.45 
1256 
12.40 



EPROM'S 

C1702A 

2K 1US 

C2708 

1 K x 6 450 n. 

C2716ITMS2516 llmel version > 

16K 450NS SirtfllA 5V Supply 

TMS2532(TI Pin OulJ 

32K (4086 i 6) 450 ni 

C2732 (Intel verier 

32K (4086 I B) 450 ra 

TI453564 

64 K I8K X a) 450 na 




S 19.65 
519,65 



6146.00 



74S2S8 
74S165 

93427/82S129 

93417/82S126 

93446/7621 

93436/7620 

92453/7643 

93445/7641 

93451 /62S161 

B2S 185/71 28 

74S4 78/71 32 

B2S191/7138 



PROM'! 
3.45 
3.45 
3.6S 
3.65 
4.95 
4.95 
8.65 
9.95 

19.95 

27.95 

19.84 

78,00 



256 W. 16 PIN 
256 bit 16 PIN 
1K. 16 PIN 
1K, 16 PIN 
2K, 16 PIN 
2K. IB PIN 
4K. 16 PIN 
4K. 24 PIN 
4K, 24 PIN 
6K. 16 PIN 
8K, 24 PIN 
16K 24 PIN 



16K STATIC RAM Special 529.95 

TMM2016-3 16K (2K X 81 BOONS 

1GK MOS DYNAMIC HAM'S (16 PIN) 

4I16-20(200NS) S3.45 

4116-30 (300NSJ Ceramic Sp.eial 2.45 

4K MOS DYNAMIC HAM'S 

TMS4050-30 Special 2,95 

4K (4K I 1 1 300NS 22 PIN 

1EK CMOS STATIC HAM Special 

6116 I6K (2K x8l 150NS 16 PIN 552.00 

54K MOS DYNAMIC RAM 

4164 54K [6aK x i 200NS 16 PIN 564.00 



^LM3D1AN-e 

LM3G7N-B 


J* 


LINEAR I.C. 


'*» Uitrascw-i-i 


77? 


L*.,.Tv6Fi-e 


S3 


LM339FI 


M 






LU3WCH 


55 






L.M747CN-.4 


H 




1.M 




M 




M 


LitJtDHC 


1.4S 


LM9S5M-8 


JT 






IM31.CH 


t* 










LMSiUJ-a 


J* 


LMH7CH4 


-U 






LM317T 


.» 


LMTO9CH 


-59 
















LM3iflN-fl 


\M 


LM723CH 








LM31SCH 


1.» 


LM723CN-U 


At 






LM323K 
L_L.W32J!N 


4.95 


LM7-25CN8 


t.M 








iM?aacN-i-4 


1-M 


ULN20O3AN 


■3 



'J 



^DUAUN-UNE-LOWPROFILE-I.C. SOCKETS^ 



CONTACTS 
8 PIN 

14 PIN 
16 PIN 
18 PIN 
20 PIN 



PRICE 
.07 



3 



CONTACTS 
22 PIN 
24 PIN 
2BPIN 
40 PIN 

gBUAIMCTY 



PRICE 
.21 
.22 



• LOWEST PRrCES ANYWHERE FOR THE HIGHEST QUALITY 
AN UNBEATABLE COMBINATION 









CMOS 








CD400IBE 


.19 


CD4026BE 


1.59 


CD4068BE 


.74 


CD4516BE 


.79 


CD4002BE 


.15 


CD4027BE 


.43 


CD4069BE 


.19 


CD4519BE 


.52 


CD4006BE 


m 


CD4028BE 


M 


CD40/OBE 


74 


CD4520BE 


.59 


CD1O07BE 


.29 


CD4029BE 


.75 


CD4071SE 


M 


CD4522BE 


44 


CD400BBE 


m 


CD4030BE 


42 


C04073BE 


21 


2D4S2CBE 


1.26 


CD40O9BE 


.44 


CD4033BE 


1.S7 


CD4073BE 


78 


CD451 J 7eE 


1.59 


CD4010BE 


44 


CD4034BE 


244 


CD4075BE 


Jfl 


C04528BE 


.79 


CD4011BE 


.11 


CD40358E 


.78 


CD4076BE 


.55 


CD4531BE 


.64 


CD4012BE 


.19 


CD4040SE 


.59 


CD4078BE 


28 


C045328E 


1.11 


CD4013BF. 


M 


CD4041BE 


99' 


CD4081BE 


19 


COJ539SE 


.64 


CD4014BE 


M 


cn«,;;'BF 


.56 


CD4082BE 


19 


C'J4ii3Bb 


1.64 


CD4015BE 


» 


C04043BE 


.64 


CO406SBE 


4* 


CD4553BE 


2.69 


CD4016BE 


J2 


CD4044BE 


56 


CD4085BE 


48 


CD455S8E 


.58 


CD4017BE 


M 


CD4046SE 


,7> 


SO40838E 


59 


;:~--imi£. 


.58 


CD4018BE 


.52 


CD40J7AE 


.72 


CDJ099BE 


1 75 


C"1E6'5E 


1.99 


CD4019BE 


.5-; 


CD404SSE 


42 


CD4104BE 


IK 


CTiSMBE 


.72 


CD4020BE 


-74 


CD4050BE 


3» 


CD4108BE 


1 64 


CD459JB6 


.44 


C04O21BE 


M 


CO4051BE 


.79 


CD4510BE 


65 


CDJ565BE 


.79 


Cuj=?;j3E 


M 


CO4052BE 


.79 


CD4511BE 


64 


CD4702BE 


8 95 


CC4023BE 


.21 


CD4053BE 


.79 


CD4512BE 


78 


40097PC 


.99 


CD4024BE 


49 


CD4O60BE 


1.19 


CD4514BE 


1 68 


40Q98PC 


.99 


CD4025BE 


.24 


CD4066BE 


.46 


C04515BE 


1.64 


J 01 61 PC 

40174F»C 


1.25 
1.25 


•- 












40175PC 


-99 



/ 






— V 




OPTOELECTRONIC: 






L.E.D. LAMPS 






1.EO209 


T-1 3 mm Red 




.09 


ledh i 


T-1 3 mm Grean 




.19 


LED2I2 


T-1 3 mm Yetow 




14 


LED??0 


T-i a* 5 mm Rad 




.11 


' LED222 


T-Hi 5 mm Grean 




24 


LED224 


T-1?i 5 mm Yellow 
DISPLAYS 




.16 


FND357 


375 ' Common Calliooa 


.99 


FNO5O0 


500 Comrnon CallKXfe 


.99 


FND507 


500" Common A-ioda 




.99 


DL141E 






25.00 


4 digil. 16 segmenl alphanumeric display 


6" nl 




ISOLATORS 






ILD74 


Dual Opto Isolator 


1500V 


1.29 


1LQ74 


Quad OpEO Isolator 


1500V 


3.95 


ILCT8 


Duel Opto Isolator 


1500V 


1.29 


MCT2 


Op1o Coupler 


1500V 


.54 


TIL1 1 1 


Oplo Coupler 


I5O0V 


.54 


4N28 


Oplo Isolator 


2500V 


.54 


t?N33 


Opto Isolator 


1500V 


65^ 



ANNOUNCING 


1981 




^^m 


IC 


K 


^1 


MASTER 




■ ll 


NOW. TWO 




1 1 ■ 


FULL 




■ l^al 


VOLUMES 


3 




OF 




" ■■ 


PRODUCT 






DATA 







I 

I • The ore and Only ^o-,plele 
. inErjDfaiec.circuil da a selector 

■ >OrrTiaiKiri 

• Et-gh: master MtecEion g-jtdss 
J • £0.000 I C. devces hsiect 
M5.00D cfian^os rram m G 
19fl0 editron 

■ • Us* Developrtvfint Systems 
' and CusEam I.C sec^ie -■ ■■, 

I • Four Iree quanaflv uipdalet 
, REGULAR PRICE SH2.StJ 

1 SPECIAL PRICE $75.50 



( PLASTIC POWER TRANSISTORS "1 




T:P!9A 


.37 


TIP41B 


57 


T1P122 


.72 




TIP29B 


.35 


TFP4tC 


15 


TIP125 


.72 




TIP29C 


-39 


TEP42A 


51 


T1P126 


.77 




TIP30A 


.39 


TIP42B 


59 


TIP 127 


.B4 




TIP30B 


.42 


TIP42C 


M 


TIP 140 


1.44 




TIP30C 


.42 


TIP110 


54 


TIP 141 


1 6.1 




TIP3IA 


36 


TIP111 


17 


TIP142 


1.98 




TIP518 


.42 


TIP112 


14 


TIP 145 


1.84 




TIP31C 


.45 


TIP115 


58 


TIP 146 


1.98 




TIP32A 


.42 


TIP116 


59 


TIP147 


2.25 




TIP32B 


.45 


TIP117 


64 


TIP295S 


m 




TIP32C 


.45 


TIP120 


84 


TIP3055 


.70 




\^TIP4ta 


.55 


TIPI2I 


H 


FT30S5 


■ 5 V 





■ f 


SUPER SPECIAL 




VOLTAGE REGULATORS 


I 76O0UC ,41 1 AMP POSITIVE 

SERIESITO-2201 5.8. 12.16, 1 6. AND 24 VOLTS 

7SM00UC .3« 112 AMP POSITIVE 

SERIES ITO-22D1 5. 6. 12. 15. 18 ANO 24 VOLTS 


J V 





1 



C106D 

TIC116B 

TIC126B 

T1C216B 

T1C22SD 

TIC236D 

TIC246D 



SCR's and TRIAC's 

iD .34 SCI 5 amp 40OV TO-220 

1SB .97 SCR 6 amp 200V TO-220 

26B 1.09 SCR 12 amp 200V TO-220 

1 6B -99 Triac 6 amp 200V TO-220 

26D .95 Trial 8 imt 400V TO-220 

360 1.45 Tnac 12 amp 400V TO-220 

46D 1-45 Tnac 3 6 amp 400V TO-220 



34 

.17 

1.09 

n 

95 
i 48 

1.45 

Bi-Fet 

TLD64CN 2. 
TL071CP 
TL072CP 1 
TL074CN 2 

TL061CP 
TL092CP 
TLD54CN 1 



OP AMPS 

75 Quad km power 

.59 Low r'-j-SL' 

19 Qua- low riaisa 

.35 Quad low nc.se! 

,4B J-FET fnflUt 

99 Dual J'FET input 

,95 Quad J-FET input 



METAL CAN 


TRANSISTORS 








SMALL SIGNAL 


POWER 




TO-92 SMALL SIGNAL 




2N404A 1.20 


2N3055 


.56 


2N3702 


.099 


2N4403 


.079 


2N697 .29 


2H3440 


56 


2N3704 


-09B 


2N5401 


.15 


2N706 .24 


2N3771 


1.29 


2N3706 


.099 


2N5550 


.11 


2N16I2 ^» 


2N3772 


1.29 


2N3710 


.999 


PN2222A 


089 


2NI711 J» 


2N3773 


1.89 


2N3904 


069 


PN2907A 


.089 


2N1893 .29 


2N6133 


.56 


2N3906 


.069 


PN5135 


.099 


2N2222ASp«cl«l.19 






2N4123 


.075 


MPSA05 


.12 


2N2369A .24 






2N4124 


.076 


MPSA08 


.12 


2N2484 .24 






2N412S 


.075 


MPSA13 


12 


2N230SA .36 






2N4126 


.075 


MPSA56 


.12 


2N2907ASpaclai.l9 






2N4401 


.07» 


MPSA42 


.14 


I 2N3053 -29 






2N4402 


.079 


MPSA92 


.14 



TTL 

STANDARD, SCHOTTKY A LOW POWER SCHOTTKY 



74O0K 

7401 N 
7402 N 
7403N 
7404N 
7405N 
740SN 
7407N 
7406N 
7409N 
74 ION 
7412N 
7413N 
7414N 
741 6N 
741 7N 
7420N 
74Z2N 
7423N 
7425N 
7426N 
7427N 
7428N 
7430N 
7432N 
7433N 
7437N 
7438N 
7440N 
7442N 
7445N 
744SN 
7447AN 
7450N 
7461 N 
74S3N 
7454N 
7472N 
7473N 
7474N 
7475N 
747SN 
7463AN 
7464AN 
74B5N 
7466N 
749QAN 
7491 AN 
7492AN 
7493AN 
7494AN 
7495AN 
7456N 
7497N 
741 OON 
74104N 
74I07AN 
74109N 
741 ION 
74111N 
741 16N 
741 20N 
74I21N 
74122N 
74123N 
74125N 
74126AN 
741 26N 
741 32N 
74136N 
74141N 
74142N 
74143N 
74144N 
741 45N 
741 47N 
74148N 
74150N 
74161N 
741 53N 
741 54N 
741 5SN 
74157N 
741 59N 
74160N 
74 1 6 IAN 
741 62N 
T4163AN 
741 64N 
74165N 
74166N 
741 70N 
74172N 
74173N 
741 74N 
74I75N 
74176N 
74176N 
74179N 
741 60N 
741 S2N 
741 84N 
741BSN 
74190N 
74191N 
741 92N 
74193N 
74194N 
74196N 
74196N 
741 97N 
74196N 
74198N 
J4221N 



32 74246N 
11 74247N 
■H 74251 N 
.24 742S9N 
.24 74273N 
J4 7427BN 
M 74279N 
.38 74279N 
M 742S3N 
.24 74283N 
.24 74298N 
-38 74351 N 

♦4 74365AN 
45 74366N 
■36 74367AN 
.36 74368AN 
.29 74390N 
.36 74393N 
.36 
■" 74SOON 

„ 74S02N 
■™ 74S03N 
'„ 74S04N 

„ 74S05N 
■JJ 74SOWI 

„ 74S09N 



.36 
M 

.22 



74S10N 

74S11N 



„ 74S20N 
'33 74S30N 
^5 74S32N 
■J; 74S37N 

„ 74S38N 

„ 74S40N 
■Ji 74S51N 

„ 74S74N 
IJg 74SS5N 



74S66N 



74S112N 
"ii 74S114N 
■Jj 74S124N 
'J, T4S132N 

|" M 74S133N 

"S 74S134N 

42 74S13SN 

'32 74S138N 

4 j 74S139N 

\i 74S140N 

JB 74S151N 

U 74S153N 

Sg 74SI57N 

59 74S156N 

2.25 74S161N 

1^a 74S152N 

44 74S153N 

^J 74S166N 

,45 74S169N 

46 74S174N 

55 74S175N 

1.39 74S161N 

1,25 74S1B2N 

J4 74S1B9N 

,52 74St94N 

4) 74S195N 

.52 74S201N 

.52 74S225N 

49 74S240N 

.45 74S241N 

.52 74S244N 

.84 74S251N 

2.98 74S2S3N 

3.44 74S257N 

3.44 74S258N 

.57 74S260N 

1.24 74S274N 

49 74S275N 

144 74S280N 

.42 74S283N 

,36 74S289N 

1.66 74S373N 
.52 74S374N 
SX 74S361N 

1.84 74S412N 
.46 74S471N 
.69 74S472N 
,59 74S474N 
.83 74S476N 
.S3 74S47SN 
.63 
.72 74LSOOH 

IJt 74LS01N 

5.67 74LS02N 
.79 74LS03N 
.66 74LS04N 
S» 74LS05N 
.79 74LS06N 

1.15 74LS09N 
1.1S 74LS10N 
75 74LS11N 
-46 74LS12N 
295 74LS13N 
295 74LS14N 
-69 74LS20N 
■™ 74LS21N 
■69 74LS26N 
■88 74LS27N 
-68 74LS30N 
.« 74LS32N 
.™ 74LS37N 
■2 74LS36N 
1-M 74LS42N 
1-56 74LS47N 
.68 741S46N 



1.36 
IJ4 

.76 
2-26 

7.25 
1.25 
2.3! 
,59 
1.11 
.77 
.64 
7.2D 
.63 
M 
.65 
JH 
.95 
1.U 



.69 
1.65 
1.65 
.44 
.69 
.69 
239 
1.38 
118 
1.50 
2.58 
1,24 
.98 
.59 
1.44 
1.15 
1.15 
1.45 
1.16 
1.18 
1.18 
1.45 
2.85 
3.70 
3.69 
4.65 
4.95 
49 
,99 
.4.47 
2.69 
9.95 
2.36 
1.59 
9.95 
8.95 
3.75 
3.75 
3.75 
1.75 
6.96 
1 29 
1.29 
1.45 
19.96 
19.95 
246 
3.89 
6.98 
345 
3.45 
7.95 
2.98 
6.45 
14.56 
14.95 
945 
16.95 

.17 
17 
.22 
.22 
34 
M 
.19 
.24 
.19 
.24 
M 
.25 
42 
.19 
.11 
.39 
.29 
.18 
.38 
.32 
.32 



74LS5IN 

74LS54N 

74LS55N 

74LS73N 

74LS74N 

74LS75N 

74LS76N 

74LS76N 

74LS63N 

74LS85N 

74LS86N 

74LS90N 

74LS91 N 

741 SS2N 

74LS93N 

74LS95N 

74LS96N 

74LSI07N 

74LS109N 

74LS1 I2N 

74LS122N 

74LS123N 

74LS125N 

74LS126N 

74LS132N 

74LS133N 

74LSI36N 

74LS138N 

74LS139W 

74LS145N 

74LS147N 

74LS148N 

74LS151N 

74LS153N 

74LS155N 

74LS156N 

74LS157N 

"JLS^BN 

74L5160N 

74LS161N 

74LS162N 

74LS163N 

74LS164N 

74LS165N 

74LS1S6N 

74LS170N 

74LSI73N 

74LS174N 

74LS175N 

74LS181N 

74LS1S8N 

74LS190N 

74LS191N 

74LS192N 

74LS193N 

74LS194N 

74LS195N 

74LSI97N 

74LS221 N 

74LS240N 

74LS241N 

7-i.SJ-i;!, 

r-;.5M3r: 

74LS244N 

74LS245N 

74LS247N 

74LS248N 

74LS249N 

74LS251 N 

74LS2S3N 

7,:.S?SVN 

74LS256N 

74LS259N 

74LS260N 

74LS266N 

7HS213N 

74LS275N 

74LS279N 

74LS290N 

74LS2B3N 

74LS29CN 

74LS293N 

74LS298N 

74LS299N 

74LS320N 

74LS321N 

74LS322N 

74LS323N 

74LS324N 

74LS346N 

74LS352N 

74LS353N 

74LS362N 

74LS365N 

74LS366N 

74LS387N 

74LSj68N 

74LS373N 

74LS374N 

74LS375N 

74LS377N 

74LS376N 

74LS37BN 

74LS330N 

74LS393N 

74LS395N 

74LS447N 

74LS490N 

74L5U0N 

74LS8E9N 

74LS670N 



.42 

14* 
74J 

.04 
Hi 
.69 
99 
1.56 



.98 

1.05 
1.36 
1.68 

.76 
1.20 
.99 
.56 
.56 
.69 
.59 
1.56 



1.19 
4.95 
.54 
1.96 
.89 
.78 
.38 
.96 
2.50 
2.7S 
3.95 
4.95 
4.95 
2.50 
2.65 
1.35 
1.66 
9.95 
.68 
.68 
.72 
.72 
1.36 
1,38 
198 
1,44 
1.19 
1.19 
1.38 
1.25 
1.35 
.37 
1.69 
85.00 
1.11 
2.36 



' 



MAIL ORDERS SHOULD BE SENT TO: 

U.S.A. P.O. Bo* 1035 Framn-.grijrn. Massachusetts 01 701 

Telephone Orders & Inquiries: (SI ?} 679-0077 — 

CANADA &. FOREIGN 5651 Ferrief Si , Montreal. Quebec H4P 2K5, C<nn,ndji 

Foreign customers ptease remit payment on an rnicrnaiiQn.il bank draft or 
international pttstaJ money order payable m U.S. dollars 

Prices are in U,S doJIiir^ Minjinuin Order S1Q.00 

Add S3 00 to cover Postage & Handling VISA AND MASTER CAFlD ACCEPTED 



C^Electronic 

Sales Corp. 



> 
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ramsaij the first name in Counters ! 



9 DIGITS 600 MHz $129^ Tnpn 




SPECIFICATIONS; 



Cr-Mfrindl ^firhhpr^j 


n:^*l 


QW krf. W Jir p*W ■** 






]«.« 


AC '- ACtdipwr 


i.« 


■P> 1 Nmd pad +AC 




AdVUvCMw 


I11S 


OV 1 Mi^^Cl^r 




MMbiM 


*»15 


Eiliniil Urm b*M Ufa* 


I*1S 



The CT-90 is the most versatile, feature packed counter available for less 
than S300.00! Advanced design Features include; three selectable gate times, 
nine digits, gate indicator and a unique display bold function which holds the 
displ dyed count after the input signal i s removed! A Iso, a 1 OrnH t TCXO time 
ba« is used which enables easy zero beat calibration checks against WWV. 
Optionally; in internal nicad battery pack, externa I time base input and Micro- 
power high stability crystal oven time base are available. The CT-90, 
performance you can count on! 



Range 
Sensitivity: 

Resolution 



Display: 
Time base 



20 Hi to 600 MHi 

Less than [0 MV to 150 MHz 

Less than 50 MV to 500 MHi 

0.1 Hz (10 MHi range) 

1.0 Hz (60 MHz range) 

10.0 Hi(600MHi range) 

9 digits 0.4" LED 

Standard- 10.000 mHz, 1.0 ppm 2CM0"C 

Optional Micro- power Oven-O.l ppm 20*4Q*C 

8 15 VAC® 250 ma 



7 DIGITS 525 MHz $99f IRED 

SPF.C1F1CATIONS; 




Range: 
Sensitivity. 



Display: 
Time base 

Power 



20 He to 525 MHz 

Lea than 50 MV to 150 MHz 

Less Chun 1 50 MV to 500 MHi 

1.0 Hz (5 MIL' range) 

10.0 Hi (50 MHz range) 

100.0 Hz (500 MHz range) 

7 digjts 0.4" LED 

1.0 ppm TCXO 20-40'C 

12 VAC ® 250 ma 



The CT-70 breaks the price barrier on lab quality frequency counters 
Deluxe features such ax; three frequency ranges - each with pre- amplification, 
dual selectable gate times, arid gate activity indication make measurements a 
snap. The wide frequency range enables you to accurately measure signals 
from audio thru UHF with 1,0 ppm accuracy- that's .0001%! The CT-70 is 
the answer to ail your measurement needs, in the field, lab or ham shack. 



PRICES; 

CT-70 wired, 1 yearwarranty S99.95 

CT-70 Kit, 90 day parts w»r- 

ranty 84.95 

AC-! AC adapter 5.95 

BP-1 Nicad pack + AC 

adapter/ charger 1 2.95 



7 DIGITS 500 MHz $79^> 

WIRED 




PRICED 

MINI- 100 wired, 1 year 
warranty S79.95 

MINI-100 Kit. 90 day part 
warranty 5 9.9 J 

AC-Z Ac adapter for MINI- 
100 3.95 
BP-Z Nicad pack and AC 
adapter/charger L2.95 



Here's a handy, general purpose counter that provides most counter 
functions at an unbelievable price. The MINI- 100 doesn't have the full 
frequency range or input impedance qualities found in higher price units, but 
for basic RF signal measurements, it can't be beat! Accurate measurements 
can be made from I MHz all the way upu>500 MHz with excellent sensitivity 
throughout the range, and the two gale times let you select the resolution 
desired. Add the mead pack option and the MINI- 1 00 makes an ideal addition 
to your tool box for "in- the- field" frequency checks and repairs. 



SPECIFICATIONS: 


Range: 


I MHz to 500 MHz 


Sensitivity: 


Less than 2S MV 


Resolution: 


100 Hz (slow gate) 




1.0 KHz (fast gate) 


Display: 


7 digits. 0.4" LED 


Time base 


2.0 ppm 20-40'C 


Power: 


5 VDC ® 200 ma 



8 DIGITS 600 MHz $159^ IRED 



Range: 
Sensitivity: 




SPECIFICATIONS 




20 Hz to 600 MHz The CT-50 is a versatile lab bench counter that will measure up to 600 MHz 

Lei* than 25 mv to 1 50 MHi v \ih 8 digit precision. And. one of its belt features is the Receive Frequency 

!~0 H^O MM** ^ ^ MHl Adapter ' which *""" the CT ~ 50 mto * di * itil reidout for any receiver. The 

. n n bi ■* ca-Ln, . t u i adapter is easily programmed for any receiver and a simple connection to the 

lu.u rtz IDUv MHz range) -■—»—■*«,. . , 

8 dijiiLs 4"" LED -receiver's. VFO is all that as required for use. Adding the receiver adopter in no 

2,0 ppm 20-40"C W *Y i^rtits the operation of the CT-50, the adapter cm be conveniently 

1 10 VAC or 12 VDC switched on or oft The CT-50, a counter that can work double- duty! 



PRICES; 

CT-50 wired, I yearwarranty SI 59.95 
CT-50 Kit, 90 day parts 
warranty 

RA-1, receiver adapter kit 
RA-1 wired and preprogram- 
med (send copy of receiver 
schematic) 



19.95 
1495 



29,95 



DIGITAL MULTIMETER $99 ^ IRED 




PRICES: 




DM-70O wired, 1 year warranty 


S99.9S 


DM- 700 Kit, 90 day parts 




warranty 


79.95 


AC-1, AC adaptor 


3.95 


BP-3. Nicad pack +AC 




adapter/ charger 


19.95 


MP-1, Probe kit 


2.95 



The DM-700 offers professional quality performance at a hobbyist pricc, 
Fcjture* mclude; 26 different range* and 5 functions, ail arranged in a. 
convenient, easy to use format. Measurements are displayed on a large 3'j 
digit, Vi Inch LED readout with automatic decimal placement, automatic 
polarity , cTVcrran^ ind icauon and overload protection up to 1 250 volts an nl I 
ranges, malt tng it virtually goof-proof! The DM-700 looks great, a handsome. 
jet black, rugged ABS case with convenient retractable tilt ball makes it an 
ideal addition to any shop. 



SPECIFICATIONS; 

DC/ACvoltsj lOOuV to 1 KV. 5 ranges 

DO AC 

0. 1 uA to 2.0 Amps. 5 ranges 

0. 1 ohms to 20 Megohms, 6 ranges 



lament 

Resistance: 

Input 

impedance 

Accuracy. 

Power 



10 Megohms, DC/ AC volts 
10.1% basic DC volts 
4'C cells 



AUDIO SCALER 

For high resolution audio measurements, multiplies 
UPin frequency. 

• Great for PL tones 

• Multiplies by 10 or 100 

• 0.01 Hz resolution! 



LU 



o 
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ACCESSORIES 

Telescopic whip antenna - BNC plug. S 7.95 

High impedance probe, tight loading * .**„-., , 1 5.95 

Low pass probe, for audio measurements ..... 15.95 

Direct probe, general purpose usage * 12,95 

Tilt bail, for CT 70, 90, MINI-100 3.95 

Color burst calibration unit, calibrates counter 

against color TV signal. „.,,,„.,,,,♦ 14.&5 



COUNTER PREAMP 

For measuring extremely weak signals from. 10 to 3,000 | 
MHz. Small she. powered by plug transformer- included. 
■ Flat25 dbgain 

* BNC Connectors 

• Great for sniffing RF with pick-up loop 



n iiy.i, ■■;: mi li :*., i 1 ;. 

2575 BAIRD RD. • PENFIELD, NY 14526 



MJtNrS hl.it.nl 



PHONE ORDERS 
CALL 7I6-5M6-3950 



lor njfwnai Add S** 'of ^►pping - 
oil 10 Qw#* *.*(]. odd 1 SS COO add 

r*»Q odd S 1^0 Nt i-#fidtnt», odd /■ h» 
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ISI 



TRAM 3 1 8TO R S 



ZNfOOA & to 

2*tm zn 

1N4S7 3.07 

1MII1 140 

3*4613 4 14 

S((HI S.71 

3h*B44 4.14 

J KM* 7 04 

2*4447 B44 



rg | 



2H703 
2H704 
2N744A 



442 



2*43440 771 
ZJ42BT2 S 51 
2MB74 IU 

ZNZ474 K13 
ZN2477 1009 

in»ti idH 
: n : s t ; i j 4c 
2*42404 1 14 
2N2S04 SO 

2*4269* 1 BO 
3*4249* 1U 
2N24MQ J 13 
2*4.2941 133 
144 
1.72 
3 33 



2H3414 


Iff 


2*41417 


tH 


2*43441 


ZOO 


2N343B 


i 4.0 


2W3449 


1 Id 


JN)U1 


: 4Q 


2*43442 


zio 


2*43*4* 


I'D 20 


2*4l**5 


5 CO 


2*43444 


6 30 


7*43447 


? *o 


7HX44JI 


7 90 


2N3447 


173 


2*43444 


IK 


2*43446 


d:>: 


2*194144 


B tfl 


1NHH 


IK 


2iN3444A 10 iO 


M»H 


14*0 


2*49*96 


1130 



2*42 799 
ZH9714 
2N3747 
2ft3Ttt 
2*43 79<4 
Z*4»04 
7*4 3407 



:e 



4JH 
1,00 

446 
a 13 
411 
IN 
J»MM SK 
1M3410 til 
3N1411 8 70 

2*43411 a lino 

2*19112 27 « 
2N3C13 27 W 

2N3B14 1**3 
2KB it 3100 
2N3111 UU 
2*43814*43 10 
2*43117 43 10 
2N3417A31 10 



2H7W 
2N711 
2NT11B 
2N711 

2*471 1A 

7H7Z0A 

3*4*35 

2N740 

2*4434 

jnhua 

2*4410 

aw«n 

3*(719 

zwii 

2na-H 

2r+939 
3*4110 
2HI10A 



3*42*43 

2*42*44 

2*43440 W 

2*42*47 tt 

2.11 I IN2463 3 BE 

171 ' 2N2E57A 4 71 

40 I 2N3407 217 

41 | 2*42694 3-33 
40 2N2 6HB 7.04 
17 ' 7*435*7 EL II 
11 | 2N271J 14 

2.20 I 2N2720 4 52 

3.22 3*41733 3.» 

2N27Z2 4,12 

2N2721 472 



PREMIUM 

QUALITY 



I f.ii 



? 70 



461 



2.48 
1.17 
3.14 

Mi 



4.21 



2N1112 .40 

2*41 131A 4.41 

7*41594 1.14 
2*41618 
2*41697 
3*41699 
2H151* 
2H1S13 
3J¥1711 
2*41842 

2N1B42* * 13 

3N1143 4 40 

2H1B43A 4.47 

3H1I44 477 

:mim* 4.14 

2N1441 EH 

2F4144U 1.11 

2 N 1 144 4 47 

2N1B44A 4.64 

2H1447 7.41 

2N1447A 7.41 

7*411*4 4.01 

2N114CA CQf 

2*4lB*B 1.12 

?nie49a -mil 
2*(lU4A 11.01 
3H11HAH.0* 

2M1UQ 1.04 

2*41993 44 

2NI140 un 

2n1111 7 35 

2M20K 1.01 

2*470<l&A 4 34 

2N210Z l.M 

2 Hi 1 10 1.H 

3*43141 .71 

2N221S 48 

2*42211* H 

2KZ2H .11 

2F412I14 .91 

2*42221 .40 

2*4*221* 42 

2N222Z 40 

2H2222A .42 

2N2233 4.24 

2H2322A 4(2 

2H2370 1.42 
2N22S7 
7*47322 
2*42133 
2*42124 
2N233S 
ZF4Z334 
2K2327 

itaai* 10.12 

2NZJ71 13-33 

2M2344 1.74 

?P«389 42 

2H2919A ,41 

2N240B 2 11 

:shm 4.34 

;«:«» 4i2 

3*4247* K 

2H2*7B .K 

27424*0 3 5 3 

2n7**3A 7 94 

2K3441 71 

2KJ4I3 M 

2F42444 41 

21*2601 4.71 



2*42100 

2N24S? 
1.40 I 2N2114 
1.73 I 2H21H 

2tf2l« 

7N2JB37 

2H2H3 

2hr2*D3A 4.52 

2N2K4 « 

2M2904A 58 

2RI2K4A fl 
2N2HM .14 

ZW23QB.A Jl 



l^U 

1 w 

3.11 
2.11 

4.13 

5 5'j 



3N14H 15.70 

2N3417 20 40 

2N34H 1.4Q 

2N34H 1O0O 

2NJK0 91.00 

2N3I01 17.» 

2N310C 17.70 

2N3K7 2D.K 

2N3BM 1.40 

2N3505 BM 

2N2110 ISO 

2N3511 2.40 

2N3144 3.70 

2N3553 1 !>:■ 

2N3111 .II 

2N3E44 .24 

2N3B44 .24 

2N35M. 21 

2N1I47 20 

JN3S44 .30 



2H21S3 110 

2N35B4 740 

2HH» 150 

2tf2432 2400 

2NH14 20 02 

3M3431 21 .IB 

2IV3H7A 33 2H353E ?4 70 

2H2VH 311 j 2NJH37 21 K 



532 
111 
1.H 



2N2S14 3 72 2H34H 

2M2«ll 1044 2M»3lA 

2H2U11 ill I 2N3440 
2N2917 
ZNZ31B 
JH3*»S 
2M2120 
2H2424 

2NZS21 » 

2N2444 433 

2*42444 4QfJ 

2H2V44 441 

2N2*47 31*1 

2M2949 4 721 
2.4t 



2.1* 
1M 
5 131 

413 

C55 
I II 



2 73 



2 SI 



3 0^ 



2N3011 
2M3012 
3N3013 

2N2W14 
2N3011 
2NM20 

2H34>41 *000 

2N3044 34D0 

2H3049 21.K 

2N3044 3700 

27I3047 31 « 

2N3041 24.H 

2N3043 .41 
2N3-253A 1 73 

2N1014 K 
ZN3044A 1 14 

2N305B 1 to 
2H3C55A 1 SB 

2N3473 1 40 

ami 4 1,1 1 

iHsiaa 7 53 

2N313C 711 

2N3137 3.02 

2N322J 4]Z 

2N1244 23.17 

2N3244 2317 

2H3243 7,51 

2*43250 70 
2hJ32fiOA SO 

2H3I2BI 70 
2H1211A 7i 

2H3342 3.04 

2 '■ - :■ :•?- 2 40 

2N3207 51 10 

37432*1 1 34 

2743100 1 E-B 

2N7301 1 » 

2M3202 1 70 

2H3103 .11 M 

2MJ3DT 11 70 

2N1K04 1420 

2 7J 3 32,0 110 

2k9375 HQO 

2H33K 21 
2*431*1 A .24 

2N1414 Ji 

2743411 24 

3H1421 4 10 



274111* 
24*3321 
27*1822 
274 3423 
2M»2it 
2N312B 



1N313I 22.30 

2Hal31 2 25 

27*3443 U 

27434B1 ,21 

2M1I60 20 



tltBHT 

SNHH 

ZH3170 

2N3171 

2N3173 

2N3373 TO 10 

2N3177A 29 

2N3B94 B.40 

2N3IS 7 i BO 

ZN3154 132 

2N31H 10.20 

2N340] 30 

3N3*24 IB 

2N1M4 .20 

2*43«4 20 

3143991 1.33 

2*tl*24 20 40 

2N3127 21 .K 

2N3£42 » Z'43333 1.S0 

2N3C43 35 2H1444 310 

2N»44 35 2H244J lit 

2N3447 3.70 2W354B 2. TO 

2hl441 4 30 ZN1150 24? 10 

2T42iOlS 5O0 : 2N1457 2 55 

2HHBS 6 50 2743441 440 

27*3470 10 20 ZM394M> 5 10 

2N3477 1*0 t 2NX441 51 



210 



2)43417 

2743893 

2M3194 

2NS700 

:\3.,-2 2 

ZM1703 

2N3.704 

2H1706 

2 J* 37 04 

2743707 

2741701 

2N1704 

2hl7lO 

21*371 1 

2K3712 

3N3713 

1143714 

2K3715 

2*4371 S 

27437H 

3H3720 

2H3721 

2H3724 

2N3725 

2H372EA 

2H272D 

ZN3727 

2N3731 

2N3734 

2N3735 

2N3714 

2N373T 

2 7J3733 

2N3719 

2N3740 

7N3741 2.00 

2N174Z ll.H 

2N3743 1BK 

2N37«2 105 

2i417« 1140 

2H1744 4.04 

2*43 7SS 19 50 

2*43711 ZOO 

2N3747 2 30 

2N3771 2 40 

2N3772 29*> 

2N3771 '-■,-. 

3N37S* 1 U 

274379D I 10 

2*417*9 l.>0 

1H3713 1 JO 



2N3441 
2*43944 
274 33 55 



1.40 
l.tO 
1 SO 
1 SO 
7.10 
9*0 



9*1 

E 30 
3 BO 
329 
445 
TOO 
700 
3 20 
2-70 
2.20 



■7 



2M»70 1.30 

2*43*71 1.20 

2JUI72 i 20 

2F439W 4 20 

3*43*13 3 10 

2H31B4 2 30 

2N4013 2,70 

7N4014 2,(0 

2N40H 1012 

2N4A1B 11.31 

2N403O .*» 

2N4011 .75 

2N4D32 .11 

2N4031 1.40 

7N4011 44 

2N401T .H 

2N4054 1» 

2N4040 ,Z0 

2N4041 14 

2M4042 14 

27(4071 2.30 

2N40B1 1.14 

2*444H2 1.07 

2*44013 1,01 

3M4117 2 20 

2H4117A 1.H 

2H411B 1 5M3 

ZN4111A 1.10 

2N411B 1_K 

2H4119A l.K 

2PM123 .11 

2K4124 1* 

3144124 20 

2*44121 21 

1M4141 220 

tf#4l 43 20 

ZN4143 ZO 
2M4197 
ZPH1H 
2M41B9 
2A414T 
4161 
ZN414* 
2M4170 
3*44171 
2144712 
2*f4174 



■ 35 
441 

179 
B3B 
144 

• 70 

• *0 
7.143 
700 
140 



2N4174 


T0 3O 


2N41B3 


130 


2N4144 


• IB 


2N41BB 


B.ao 


3N41M 


• 10 


2N4147 


7.10 


2*44114 


7.BB 


2*441*9 


B 50 


21441*0 


1030 


2*441« 


U 20 


2H42D0 


HZO 


2M4J01 1 


■ 140 


2K420Z 112 10 


2*44201 ' 


7420 


2f44204 2QB 00 


27(4204 


1 K 


2H4204 


4K 


2H4212 


2.10 


3*44213 


2 90 


1H4214 


2 90 


2H421B 


3 BO 


2N4216 


4 00 


ZH42I7 


5 70' 


2P44211 


a 30 


2H421B 


12 40 


2P442Z0 


1 40 


2N4220A 


i W 


2N4221 


1 CO 


3N472U 


1 E4 


2N4222 


1.H 


2N4222J 


1.44 


2N4J23 


i E,a 


2N4224 


1,90 


2N422B 


.40 


2N4331A 


1 CO 


2N423ZJ 


1.40 


3N42334 


214 


2N4234 


1 » 


2N4214 


1 45 



2N4144A 


1 *4 


2N4I44 


111 


ItMHD 


1 Bl 


2*441 40A. 


1 *0 


2W4441 


1 H 


7*44470 


*4 


2K4471 


.14 


2IH447* 


444 


2*44*90 


2.04 


2M443* 


J 00 


2N4BSH 


340 


2N4117 


490 


2N41M 


1.10 


2N4SH 


J.O* 


2F441O0 


230 


2N4K1 


224 


2N4902 


1.10 


3JHH9 


140 


ZN4404 


2.90 


2N440S 


3.20 


2H4404 


3 80 


2N4H2 


1 54 


2N4113 


1.44 


2N4114 


ZO* 


7N4B15 


2 27i 


2N4111 


ao 


2N4I11 


» 


7N4B30 


17 


2*44121 


B7 


2N4122 


1.00 


7N4923 


1.14 


2*44534 


3 10 


2N4421 


3 BO 


2N4414 


4.70 


2N4137 


9 10 


2N44Z4 


1.20 


2N4424 


7 B2 


2N4034 


9 az 


2*44011 


10 11 




2*44214 


1 BO 


2*44317 


1 35 


2*44314 


1 40 


2 44233 


1.SO 


2H434Q 


3.50 


2kV4244 


24 


2H424* 


JO 


2«42*0 


-M 


3*44354 


20 


2M42S4 


34 


2**42«0 


1>B0 


2H4241 


Z1.20 


2t*4244 


,4B 


27*4288 


,71 


2M4211 


JO 


2N433* 


1.14 


2P44340 


1.30 


3M4341 


1.50 


2744347 


19 


27443/47 


1.19 


3H434I 


2.10 


2M43B1 


2*0 


3H439Z 


3.10 


1NUH 


.10 


2N43B1 


3.00 


2N4340 


XT 


2N4141 


1.14 


2H43-D2 


1.14 


7*4 4J» 


1 2t 


2N4104 


1 30 


2N4144 


4.40 


2M433-3 


r, 3-0 


2H44O0 


20 


27*4401 


.20 


2H4402 


.» 


241*403 


,20 


2*44404 


11.20 


2*44404 


14.10 


3744409 


17.10 


2N4407 


20.3E 


2N4409 


31 


3H4410 


.34 


2N4411 


1,44 


2NJ41C4 


1.44 


2N4425 


44 


2N4427 


1 40 


2N4421 


2.70 


2N444D 


3135 


2N4441 


Z07 


2H4442 


2 23 


27*4444 


4.77 


2H4444 


4.01 


2M4443 


3.7Z 


2J44B81 


i.at 


2744153 


1 31 


2H41E3 


Z.4T 


2744464 


1.70 


2N4BBB 


'.. fl 


3N419* 


1 33 


2N41444 1 40 


2N444T 


7.11 


2N4447A 140 


3*44194 


110 



2*14137 11.40 
2*44939 4 02 
2K4939 3.94 
ZH4H0 22.00 
2M4B41 24 32 
2*414142 21.70 
1.14 
iir 
9,31 
2N4154 3.74 
2N4B49 3 00 
7N49BJ 1 10 



2NB0I1 .40 

3-N9043 9* 

2N5041 .71 

2NEJ354 44 

2N5047 1,55 

2NE04B 1.7* 

2N9044 1.98 

2N5O70 24.40 

3N0O71 27 50 

2*45044 19 

2N5BS? 19 



14.30 
2 60 

410 



2NB04* 

2*460*0 
2**910fii 
37*510* 
2HB10* 

2*48131 JIB 

2*491 32 20 

3HE133 20 

2*45134 IS 

ZH5139 TO 

2HE144 2*. 10 

2N51C0 4.40 

2N9191 19 04 

2N1142 23.71 

2MB144 3.S0 

3K4B14S 4 ■ E 

2N4144 4H 

2N4147 7 21 

2 << r, : c n 4 3i 

3N&14* 4.74 



1 40 



2HB170 
2HB171 
7H5172 v 
INS 1 71 

2HB190 94 

JN5191 *0 

2N5193 1.04 

2N4141 84 

2*49194 M 

2*491*5 1 20 

2*451*4 Ml 

2*4424* 70 

7*4539* 27 

3*45310 2* 

2H421* 11 

2K4220 20. 

2N52Z1 20 

2N4222 31 

2748223 19 

2N1324 33 

2ME221 ZO 

2P4922B 20 

2N1Z37 T9 

2N1221 17 

2*45223 4 42 

7*45330 5 39 

2N4Z31 1.44 

2MB232 3E 
3741237A 2S 

2H1241 17.42 

2NE244 .71 

2NE219 4 44 



7N94B0 
2*45451 
2*44441 



3*4545J 
2**445t 
2*4 54*0 
7*484*1 
2N5412 
214 8413 



.47 
%i 

7N9410 79 

2*44940 27 

2*154*1 27 

2*45555 1 07 

2*41414 14 40 

2NB414 it CO 

7*45417 20 10 

2*49414 70 

2NH14 43 

7H5440 70 

2*49441 12 JO 

2NM42 14 84 

7N5441 30.90 

2*49444 11.40 



2N5340 
2N4Z70 
2*45371 
2745254 
2*44244 

2V:3-.! 

2*45192 
2N5101 
2*44304 
2*45304 
2*45304 
2*4 6320 
2*45321 
2N5322 
2*46323 
2N5335 
2N1337 
ZH6339 
2*45339 



3UJ 
"1 .1i-. 
3 OH 



2**5415 24.40 

2N4022 1.40 

2JV6023 1.4B 

2*45993: 3 15 

3*5031 4.40 

2HE03* 3.94 

2N8990 3 44 

2N5091 4.44 

2NE0E2 444 

2N805* 4,33 

3N5099 3 44 




STaflES DO HOT ACCEPT MU. 'DFDEAS 



MAILORDER 

P.O. BOX 220AR CULVER CITY. CA 90230 



PHONE ORDERS (213) 641-4064 



NfrpwllQOa *-MS7QGi4fA*»tHPf**aih4rthh} Umv t^Mt 



3lH PK-i m*r *ttf *■•*» H*IO 



3 CO 

4 20 
A H 
4.10 

2*41144 10.40 

ZNB34E 12.H 

3*4894* 72 70 

2N1347 26.70 

2ME344 24.70 

2H5349 32.44 

2*45954 .40 

2N1344 .40 

7*4535*. 221 

2K536* 2 IE 

24463*0 2 16 

2*48381 202 

2*(5112 us 

2N63U 2, IE 

2748394 2.7B 

2N1311 K 

2HE317 50 

2HB3BB .28 
2*9999 
2H5397 

2N59H 1,00 

2NE400 .13 

2*45401 .34 

2*45415 1.04 

2NE411 2.44 

2H541B 30 

2N5419 .30 

2N5420 .40 

2HB437 4,34 

2N942B 4 94 

2H9431 4.75 

2N4410 4.49 

2*44411 444 

7*45441 B 27 

2*45442 1.13 

2H6441 12 41 

2H5444 4,78 

2H5445 10 41 

2NE444 IZ.l* 
HB44t 



4 00 | 2N4444 27*0 

3.S4 i 2*45643 87 

9*0 li 2*45454 13 

3 so 2*46444 B3 

2N444* 7B 

2*45470 92 

2*46471 10 60 

2H6472 12.40 

2**87B9 24 

2HB770 23 

2NB772 24 

3*48777 40 

2NE771 ,40 

3HB7B1 1.44 

2H57E2 1.50 

2M5719 1.90 

3NE7B4 1.40 

2NB7BB 1.34 

3N17H 1.35 

3711117 40 

2MB422 44 

2*45*24 25 

3N1127 30 

2NB12* 44 
2*4E*29A 44 

2N5190 27 

2NH11 .27 



■- *J5 



7*45911 4 90 
2N40O4 .70 

2NB014 79 

2*41027 K 

2N4021 BO 

2 NB02* 4 14 
2N4030 7 20 
2*40031 140 
3*40032 34 00 
2N4013 27 00 
2N0034 179 
7*44095 
2N4034 
2*44037 
7*40034 
2*44011 
2W040 
7*40041 



2*4*050 
IH40S1 
2*4*052 
3NC052 



I 30 
| -;.: 
I o- 
1,10 

1 H 

: to 

3 00 
3 30 

2 SO 

: to 

300 
2 20 
2 SO 

1 (0 

2.90 
-■ H 
' ?o 
1 64 



2 7Jv::-.:-i 



.11 
1.04 
2*44070 1.11 
2*40071 1 25 
2*44072 1.31 
2*44073 135 
7*40074 2 01 
2N407B 2.E1 
2*4407* 19 

2NH77 3.04 
3*4*07* 5.44 
2HH*0 12.34 
2HI441 13.94 
3*484*2 11-50 
2741044 20,00 
14.70 
I COD 
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DisrorxT 

'^^[ Bring Ehis4'liriH^ Into one of our stores of 

■^>j inaif to our Mail Order address shown below 
^ and receive a I U% IHSMM AT 

■2z^ on purchases from ihls page of $50.00 or more. ^2> 

^ Oii^rliVriltKSoti AprllHO- IIIHI ^ 




lull 1 n.firnp i*n.[| iitidre55 lillcd n 
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2140 

2NHI7 23.00 

3N9999 B7 

2N1103 1,10 

2*48107 B7 

2N910* 14 

ZN4111 J4 

2NI11* 1.*1 



7*4*1*9 
2N414* 
2*44170 

2*4*171 
2*49172 



950 
7.30 
B.44 

C45 
710 



2*45*95 3*1 | 2NB117 



2N9U4 

2NB437 5 49 

2*45841 1 9 40 

2N514Z 11.40 

2*45*47 11.44 

2*45*4* 20 E4 

2NH44 27.40 

2N4M3 7I.B0 

2N547B 1 3B 

3.1*4474 147 

2745177 135 

2*4687* 144 

2N6441 JOOO 

2*46944 12.30 

3N1941 15.90 

2NB144 HJO 

2*18*47 12.34 

JN594I 11 



2NE97* 
2NBB7B 
2N5978 
2N9977 
2NB4T4 
7*45*79 
7*49340 
2*46911 
2NBBA2 
2N59B9 
2*49944 



2 7 1 



2N4111 1.20 
2N41Z1 .40 

2N4123 90- 
7*44123 1.04 
2N4124 40 

2H4125 -90 

7*44120 1,09 
2*4(129 131 
2*44130 i 3* 
2hBI31 1 51 
2*4 8U2 1 26 
2*48133 141 
2*4*134 1.54 
2*44134 19 14 
2*49145 5 00 
2N4144 
2*48147 
2*46191 
2HH52 
2N4163 
2NB184 
2F4HH 
2HB164 
2HB167 
2NE1EB 
2NB16B 
2NB1B9 
3 MH 11 
ZN1IB2 10.44 
1NB1B3 $.40 
3*49194 10 10 
ZN1IBB 12.10 
2N414D 64 04 
2NE1C7 5 31 



7.40 
934 
181 
3.43 

4,70 
2*7 
9 57 
448 
4*9 
5 70 
720 
710 
4,42 



2N4173 10,24 

2N4174 12.14 

2*441 « 3*44 

2*44147 40.94 

2ir«140 40.50 

2*44149 53 04 

2N4190 12.44 

2*45191 19 00 

2*411*2 14*0 

2*4*193 21 70 

2*49311 3 41 

3H4212 2 91 
2MB213 
2N1230 
2*4433* 
2*4*337 
2N4221 
2h4339 



* I* 
75S 



340 



2N4231 
2 H 82 33 
2*4*334 
2N4335 
3*44214 
2H<S735 B 14 
2*i«34 &4 

2*44237 100 
2K423S 1.03 
2*48239 111 
2*19749 
2H1241 
3*4*24* 
2NB259 
2N9Z91 
2N42B4 
2*4*28* 1070 
2*41257 7 51 
2N4Z74 21.70 
2NC2 75 26 04 
2*492 75 34 00 
2*44277 44.00 
2*4*243 4 94 
7*4*243 9 30 
2*4*144 6.00 
2*44244 6 94 
2*4*2*4 939 
ZN428T 5 00 
2*44244 72 



1 11 

2 74 
7 30 
189 
5 79 
2.B0 



2N12H .73 

2NB292 .7* 

2N1294 2,30 

2N42H 204 

2*45230 300 

2*442*7 2,40 

2*4*2*4 2 70 

2h42«* 2jB4 

2*4*300 2 79 

2*44101 2.40 

2*44101 9*0 

2H6344 2 10 

2*41395 1 10 

2NB304 110 

2*48307 4 80 

3MU04 0.00 

ZN1312 l.K 
2MB313 
2N*314 
2*419 IB 
2NU1B 
3*4*317 
2*41911 
2N4334 
JH4333 
2*44134 
2K412S 
3h4134 
2IWU1 
2N4034 
2*44334 

34«8340 17.90 
2*f4341 20 90 

2*48342 1-*0 

3P44342A 3.04 

2HB343 210 

2MB343A 2 40 

3NB944 7 99 

2*44346 B 54 

7*45345* 930 

2N4141 1*0 

2N4344A Z20 

2N4347 2 26 

2N4947A 2.H 

2*44144 3.00 

2N4348A 3 44 

2*4*341 9 49 

2*44149A 1.40 

2N4144 B.44 

2*4*3*1 3B 59 

2*44170 31.60 

2N4177 22.70 

JWB3 7* 30 B& 



3 39 
170 
l.K 

3 10 
21,5 
3.20 
9*4 

4 10 
1 (0 
444 
4 44 
1 60 
4*0 



CAPACITORS •CAPACITORS* CAPACITORS 



ALUMINUM 
ELECTROLYTIC 



MFD 10V 10V 35V 35V 50V 

1 12 11 14 IB IB 

1 13 .14 17 34 24 

70 14 14 It 32 21 

73 15 ,1* 11 23. 3* 

11 IB 17 22 34 30 

47 17 1* 24 15 92 

100 IB 29 34 40 95 

320 23 36 36 40 BO 

330 30 33 44 45 55 

470 39 44 45 40 K 



ZENER DIODES 
500 mW — 5% 
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1ft 


23 


1M42471 


IT 


23 


1MB244B 


IB 
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1 H52 4 9 B 


19 


22 


1N53&OB 


24 


22 


1NB3B14 


U 


J2 


1NB2B24 


44 


22 


1N5353* 


2* 


22 


1N92B4* 


27 


.-.- 


1*442555 


2-1 


?^ 



VfVwv 

1N52 64* 34 22 

1N13BTI » 33 

1hI2E4l 34 22 

1*452599 39 77 

1*452101 49 22 

1*442414 47 22 

1*4*3424 81 33 

1*4*2*35 54 22 



1 K6266* IB 72 

1 N9347I 7E 72 

1NE2239 2 7 22 

1 NB224* 3 * 32 

1*492399 30 22 

tN1221l 33 22 

TN522TB 3 9 22 

1N5221B IB 31 

1*44221B 4 3 22 

!*45230B 4 7 22 

1*41231 B E 1 22 

1NB232B 6 8 22 



V fne* 

1 N52356 B t 22 

1H92319 7 6 22 

1HB237* 2 22 

1*452384- 9 7 22 

1H52111 1 1 2 2 

1N4240B 10 22 

IN8241B 11 22 

11453424 ■: 33 

1*441414 11 Z2 

1*4*3444 14 22 

1N63450 15 22 



IH5.2 66B 62 



22 4 1 

22 I 1 



745334B 5 2 32 



50V CERAMIC DISC— S1.0O Per Pack 



4/pfcg 

Or'-; 
•/**■ 
*p*a 

t'pfefj 
■V**fl 
4'C*9 
Vt+9 



24 pi 
27|rf 
47pl 
4*pf 
100** 



7;pfeu 
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7ft*fl 
Wt+V 



3 'pkai 041 5rn*d 
■3 r-5 OOXZmtl 

4.'F*n OOlnrta 



9/phg 0447mM 

3,-iA.j 4305mM 

Wpko OlmM 

*.'(*o 414nrH 

•Vphg 92mW 

O-1--3 022pn4HI 

l/pftB D3m44 

7'pkB 034iTrid 

7/P»;b 047fi*J 



ELNA DIPPED TANTALUM 

I 10 2) 

10 3! 

| 1B.D H 

1BD » 

22 1) 

330 21 

470 21 

4B0 II 



PLESSEY POLYESTER (MINI-BOX) 



MF 


V 


* 


01 


no 


OOI 


1000 


.14 


41Z 


110 


U1Z 


1040 


,14 


014 


•00 


0015 


10OQ 


.14 


Oil 


«H 


0014 


1000 


.14 


022 


too. 


0023 


1040 


14 


027 


'-00 


0O37 


1049 


14 


033 


ESQ 


0013 


1040 


14 


499 


aw 


HI* 


430 


14 


047 


Z4S 


0447 


934 


14 


DBB 


280 



0041 BIO 

0043 834 



2HB37B 44 70 
2N9319 2 10 
2*4(314 2.31 
2N434E 2 54 
2N99B* 1.08 
2*40317 1.17 
2N4M44 1.24 
3*4*334 1.44 
274W05 1 47 
2N41B4 1 50 
2*44197 2.40 
3*413*4 * 14 
2*4*119 5 70 
3MB440 Z2D 
2N4401 240 
2*41*02 2K 
3.40 
L2C 
■ 50 
2N4420 I H 
2*44441 3.44 
774*344 5 30 
2*44420 1,40 
2H4421 2 30 
2*4*472 3,35 
2744423 2 40 
2*4*424 2.20 
2H4426 1 CD 
2*W424 61 

2K1427 .41 
2M442* .74 
3 r, 642 &A 1 09 
2M442* .7* || 
3H1421A 1.00 
3HB430 2 BO , 
2M9431 2 99 
Zr41A32 Z.K 
ZH4433 210 
2*48439 3 30 
2N94S7 14 00 
2N443B 20*0 
2NB431 84 04 
2N94B1 1 1 1 
2N44H7 120 
1.2* 
111 



274*54* 



2*4 44K 
2N4441 
2*4*447 
7*4*434 

2N4404 
2N4541 28 44 

3 N CR 03 3_l_i_0_ 



1.20 

1.2* 
2.79 

349 



2*48604 3 90 
4,*0 
440 
2M4B04 4 40 
2NE590 10 30 
2*49919 12 

2NB51* 4* 

2*44S17 ** 

2NB511 Bl 

2N9911 14 

2*44520 1.01 
2*49530 1,21 
2N4431 1.3B 
2N4S32 1 90 
2*41599 1 10 
2N4442 120 
2*4*549 4 30 
37465*4 5 40 
2*44441 6.K 
7.K 
*40 
1.14 
1.04 



1 22 



2N9S91 1 13 

2NBBB2 1.2B 

2*4*993 1 40 

2N9109 13 00 

2*44*04 ll.H 

2*4**49 4 CO 
2 20 

2*4*44* 150 

2N4447 l.K 

2N0444 l.K 

2*49*71 5 09 

2*44472 9.K 

2NH73 740 

2N4V474 7.B0 

2*4*475 9.00 



9 PLESSEY 




S26.0Q 



ZENER DIODES 
1 WATT — S% 



1*44 J'79A 3 3 44 

1N4771A 3 9 40 

1N4730A 3 4 40 

1H4731A 43 44 

1*44797A 4 7 40 

1*44 733* 11 40 

174**34* 4 4 40 

1*44*39* 4? 44 

IH4791A 44 40 

iM!)M 74 40 

IN473BA II 40 

1H4719* 11 40 

1H4740A 10 40 

1M4741A 11 40 

1K4742A, 12 49 

1P44741A 13 .40 

1N4744A 15 40 



V FT,H 

1 (1*7*5 A 1 B 44 

17*47444 11 40 

l*f4747A 30 44 

1N4744A 32 44 

1*(4T4»A Z4 40 

1H47BOA 27 40 

1M47B1A 30 44 

1K47 53*. 99 40 

1H47B1A 34 40 

1M4744A 14 40 

1N47554 4 3 49 

1N4799A 47 40 

1*4479 *A Bl 40 

1*44*69* 54 40 

1N4759A 92 40 

1N47HA 68 40 
1W4741A76 97 



VISIT A STORE NEAR YOU TODAY - Wb ilocV i lirpjt iB[*ctiin al Ttchnicil taiki. Diicrat* Co m.par inii, InCt-cjritud Cutuili, Tnl Equipmint and ElaclrOnic Supphti 



ATLANTA 

3330 Piedmont Rd. N.E. 

Atlanta. GA 30305 

(404) 281-7100 



CULVER CITY 

1 1080 Jefferson Blvd. 

Culuer City, CA 90230 

(213| 390-3595 



HOUSTON 

2649 Richmond 

Houston. TX 77098 

(713) 529-3469 



PORTLAND 

1 125 N.E. 82nd Ave. 

Portland, OR 97220 

[503| 254-5541 



SANTA ANA 

1300 E. Edinger Ave. 

Same Ana. CA 92705 
(714) 547-8424 



SUNNYVALE 

1054 E. El Camino Real 

Sunnyvale. CA 94087 

1404) 243-4121 



TUCSON 

4518 E. Broadway 

Tucson. AZ 8571 1 

(602) 981-2348 



T 
Co 
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CIRCLE 15 ON FREE INFORMATION CARD 




TNPif- *n*A^riri«ww<*d ***■*.[* (hargrt«iumfMta«n)lr **ni -r™i wltft, Dp k«i Tie, E4iefflb*Ktta< a ■<**•■• d^Mo* i(«<in ihat w* w AuAynrablr or* -d»ni.r*j ti, H* CEDl/ITf 
tvlTn ND MlfrMig lr* pvl rvnbtr At>rt w.P.rq r <M vto loUrtdUtf ihf IrUtumHi.lniii <*4 oppl T IP* arw-a!* Mcevfrt . lotrH utlflUM gdd 1h« nqa-.fr uovntubfc .t«n IhrtaU 3 " wl " 
"• Wi'tr ihorgp* *• pay b« ihppnq ord *nura»,v t fl nttiiifi a If* U V A (wHtoardMtiitfirwifsuNfrrwfrfiwv^ * zr *■** 

HMiH QID'Hxl .1 FKOfci aiL 1 IOC Uk-iW (H-., I.I.. Hi.. »» 1U Ml MM) If ~l .«- T #,- ..** ■• Mi W. Ri,^ 3J W,rk, TMt lor Ml*, *H »W J i° m "J'S! 

i oirJtT Mq^if thai** VrUw CUD □ fG'Kflr' GUARANTEE: **, Cxr'itP ^<rfuiil[Ui'ntl4freiiiD«Iti irttl «>,< f.d fe« r>Fn in.* *-n t- * SO,M .*■«■ 94 
■'» tlD0.0ti4.Up 
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CHARGES VOLUME DISCOUNT 

. ..Add E&H • 0,00 1 99,9fl . 

AddlO.7}! 100.00*2/49.99 
. add 10 ID v 2 50.OD* 499.99 

Add (0 2^ V 500.00 4999 99 
. No Chars* * 1 MO .00 * Up t*w 11 



CIRCLE 10 ON FREE INFORMATION CARD 



Ujw Ptofil. — TIN 

1-34 Uup Hup TOCHvp 

fcUMl I IT 1 II I 1> 1 II 

JkT-42T-l< 20 II II ,17 

itlZT T« 33 II 20 It 

AilfT.ri m ji 37 m 

UOZT-Ti 33 33 3t 30 

AJJ2T-Ti U 31 34 13 

AJ4ZT-T1 3T Jfl 35, 3* 

«JJT -T. 43 42 41 40 

A402T-T4 41 4fi 44 4J 

St«nd.rdSDld*rt*H— TIN 

AIT 

AI4T 31 35 34 33 

A1BT -31 37 31 35 

A1IT .44 43 47 41 

AI3T T2 7! 70 M 

A24T W IT W 4S 

*i»T Tl 77 71 75 

UflT t3 12 II *3 

A40T l.« F07 10* 1G4 

Standard Soldnrtail — Gold 



ABC 

A.14G 
AlflG 
ATSG 

ABE0 
A24G 

A2IG 
A3B.G 
A4QQ 



SOCKETS 

WIRE 
WRAP 
Level 3 



% 



AlOWIi 
4145*3 

Aiawo 

A1BWG 
OOtAQ 
A22MQ 

OlWL 
A2=lWG 
A»Wff3 
A40VK 



241 242 3.41 2 49 



Wirt Wrap— TIN 



AgWTTI 

Ai|WT-t1 
AIIWT'tl 
aUTWT.Ti 
AJJWT.ti 
*24WT-tl 
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• MICROPROCESSOR CRYSTALS* 



.24 



2 a 



up 



7 an 

3 -'II 

uti 



cam r:M 


rw. i:c 


Mill tru 


»M 


HL1] tBIA 


114! 


hhj nr* 


lit 


NCI) CTJI 


1 !■> 


hcii mi 


IN 


HE33 ET3B 


IH 


hcii mi 


■ H 


HCII EMI 


IH 


HCII ET4I 


tm 



HCII cm 

Htll CTbl 
HCII CHC 
•til CTII 
veil Mt 



ma 

>|UhI| CAM t.n HUCI 

lit) MC1I CYIU M.TI 

tlH HCII CYIM *TI 

El 412 KCII Cr1ll 431 

HUM DEtl rnt\f. *H 

H H "CI I CYHA 12) 

11 H4 Hell mil til 

lilt ■CH CT7JA lit 

3JM HCLI Crlll ill 

IHH IC1I CT1HA HI 



FIBER OPTICS from MOTOROLA 

The Link 

Only,.,. 
$99.00 



Kit 




■ p r ov i da t *n oplic*! link c»p#bl* of 
x-mirtinfl d«ti mlHHZ cats to 20 mb/t 

■ illowi Tamil. irky with libar optlcm 
^^S. whil* OKfurimmlinji with 

actual circuits & systems 
* rins bttic ditlsn 
■quitEoni and axcntipla* 

■ IIIUItrttH fjci-.oral applicMJOftl 
pf fibbi OptlCf. 



Flasher 
LED 



„ J 1M FRL-4403 

R*d LED and 

FlaftbarlCCiitp 

in Ont Package 



92$ 



LED BAR GRAPH ARRAYS AND DRIVER 



GL-U2:R.3 LED Attmt <: a tad LED arranged 

HI I 12 da I b»r graph ctmHuu rptlfrn Whan 

uifld lit cumhurun^ri wnh Eh* I R -2*011 lirmrsr 

Iriiil indtcatiani can ba gantratad. 

GL-1 12M2 LED Array mm* II ■b«VI 4X- 

capt dot graph Hi arranged as a gi**n and 

4 r*3 pDLihzm 

IR-24CIC LED DrtB*f ll an hrM*grat4d crcurt 

LED drnMK with 12 nutputt Eash BLhtCMaiva 

output iumi th* LED' i on m itept aqual iol 

ViV[M».) - V,.r<Min.|/13 



OEM Plicu 

GL-112R3.... $4.80 

ai-nzMj $4.80 

mi«6 84-SO 



The Bright TWO-COLOR LED 

Bath Rad-oringfl and Grann LEDa in EDS 5 

the flame package. Catar mixing can 
be accom plish cd due to separate anodes. 



£5 up. . 

100 up.. 



*1-40 
SLID 



74LS, Sorioi 

MLSCON I 21 
T4LS0SM .23 

74LSMH. 2fl 

74LS06W 27 

74LS10N .24 

MLS11N 
74L52DN 
74LS22M 
74LS26N 
74L537N 
74LS32N 
74LS37N 
74LS4DM 
74LS42h1 
74LS73N 
74L574N 
74LSSSN 
74LS90H 
;4i.£93N 
74LS109N 
74tSH2N 
74 LSI 23 N 
74LS12SN 
•■'.\.z, i :•:.<! 
74LS132N 

MLstaaN 

74LS13SN 

MLS139N 
74LS14&H 1.20 
ML^I'j' U 
741S162N 
74LS1&3N 
7415 1 SON 
/4LS1DI N 
74L51S2N 
74LS1fl3N 
74LS164N 
74LS170M 2BS 
74LS1 74N 
74LSI7&M 
74LS<aiN 2.30 
74 LSI SON 1.20 
74LSl91hl 
74LS193N 
74LS1S4H 
74.LS195H 
741.S22 I N 
74LS240N 
74LS241M 
241524 3 N 
74LS244N 
74LS24GN 2 20 
74LS2G1H 2.20 
74LSJ63N 
74LS257N 
74LS2&&H 
74L52&DN 
74LS2G6M 
74LS273N 1 3i 
74LS299N 2.60 
74LS365hl 
74LS3£Ghl 
74LS367W 
74LS373N 1 .45 
74LS374N 1.40 
74L$377N 1 40 
74LS381N 2 SO 
74LS480W 1 SQ 



VOLTAGE REGULATORS 



LM300H S 70 

LM3O0H 1 -:■ 

LM3D4SI 95 

LW3D&H ■': 

LW303H 1 45 

.•s?o?>. i ::. 

LM317H 1.70 
LW317.Tp220 1 80 

LM317K 2 45 

LM32D-5K 2 20 

UM320.SK 320 

1M320-9K: 2 20 

LM370-12X 2.20 

IMni'M 2.J0 

LM320'1SK 2J20 

LV3Mi-24»: :■ :o 

LM323C 4.?o 

LM340-GK L35 

LM340-6^ I 3S 

LW340-Br: 1.3& 



LU34Q-3 2t I 3& 

lm:.u>' r..r: i 36 

LM340-1BK 1 36 

LM340-24K. 1 3Ei 

.M-.L.Oi S.40 

LW353-5 

LM3538 

UM353-12 

LV3&3-1« 

LM3&3 Ifl 

LM3B3 U 

LM723CH' 

LW773CN 

7fl LOG AC P 

7BLDSCP 

7BL0SACP 

7BLOSCC 

7BL12ACP 

7SLt2CP 

7DL15ACP 



7.50 
TM 

7..S0 
10 00 



VOLTAGE REGULATORS 



Ta220(P'lAltkf 
7806CP J 30 

TS12CP 90 

TBI BCP 90 

781 BCP ^0 

7824CP 90 

|CV«i f*p>4;*iTiint lo- 
MC7KiC7 MIN^CP 
IHJ40 hT mTMkUC) 



TeZaOIPt-aticf 

7905CP $ 35 

791 2CP 

731 5CP 

791BCP 

7924CP 95 

MC7SDifrr DGJMiCP 
LMJJO-^T t' 7K-VCI 



StUCOflt GENERAL Motorola's 



Linear EC and Voltage 

■Recjulaior Oalataook 

214 panes S4. 50 



RF 
TRAHSISTOnS 
MRF207 S 1 61 
IURF20B IB OS 
MRF209 19-27 
MRF2T2 22.45 
MRF21G 40.1 & 
MRF3 1 D 43-29 
MRF221 1 5.22 
MRF222 17.67 
MRf2?3 Ifl.SO 
MRf 22* 21 .85 



MHF314 


2S.91 


MRF3144, 


2B91 


MRF4&4 


2S53 


Mnf4&4,A 


26.53 


MRF455 


2Z34 


MSF455.A 


22 34 


MBF47S 


405 


MHF901 


3.00 


MPF9CH 


3 21 


MBF9T1 


2 99 


MRF BOO 3 


2 44 


MRFB004 


2 93 



TBL15CP &G 

7BL1SACP ,60 

76USCP 55 

7SW4ACP M 

7BL24CP 65 

79L03ACP 1.SQ 

7SL03CP 1 CO 

79L05ACP I SO 

79L05CP 1 00 

7SL12ACP 1..SQ. 

TSUJCP 1 00 

79LT5ACP 1 50 

79L1BCP 1 00 

T9H9ACP 1 50 

79UBCP 1 00 

79L24ACP 150 

79L240P 1 00 

MC1443G 4 90 

MC14flflL 9.90 

MC146BG 590 

MCI 4 B9G 4.90 

To22D Cats 

78M05CT $ .85 

78M06CT 

7BM0BCT 

78M1 2CT 

78M15CT 

TflMlflCT 

7BM20CT 



1 45 




mmmm 
• IO%* ' 

DI§COUNT 

coupax 



f^- 



Complete 
Opto Triac 
Driver 

Hi 

Line I" 21 



IS 2£0 

MDCJD10 I 2» 

MOOOII E JSO 

MDCM3B II 400 

U0C30Z1 1 400 

MDCatUO' 11 £M 

HDC303I- * 2H 



^g Bring this CO 1 1 f*0!V inlo one of our stores or 
■^g mail to our Mail Order address shown below 
end receive a 10% DINrOI'XT 

on purchases from ihis page of $50.00 or more. 

OHVr EXPIRES on April HO. 1 08 1 

NAME 

Atwnfss 

crnr stats 

ZIP PHONE HO 

^SgSCaupOfi* acciptetl onlv wnn i\>i\ pjmt *^n affSress filled >n 



mmmmmmmmmm 



ta n 

3! 71 
I fit 

SIB 
312 
3W 

5 :? 



ANCRONA HAS INTERSIL iC'a 



Z-80 
SERIES 

Z.& MHz 
Z-ao-CPU J 8 35 
Z-SOCTC 6 50 

Z-eO-PIO 8.GO 

Z-SO-DART 15.45 
Z-BO-DAflT-B 13.50 
ZBO-510.D 24 40 
Z40-S1QV9 18 20 
Z-90'OMA 20.10 



4.0 MHz 

Z^OA-CFU S 995 
Z-flOA-CTC 7.95 

Z-SOA-PlO 7.K 

Z-eOA-DART 18S5 
240A- DA RT.8 1650 

Z40A-S10A 30 BO 
2flOA-S10/9 2340 
Z-BOA-DMA 24.90 



IHilM-lPL 

IMI102.3PL 
KM 7011- A1 PA 
KM 7031. C3 PA 
KM704I 
IC171COI-ACP1 
ICtTliH^CPL 
mLTlDI CPL 
Kt711l-CPL 
ICL713 7-CPL 

nc m 7 jo ) .inn 

KW710S-1PO 

ICM7M5ICJPC 

ICM72D7-A1PD 

EW330I-1P1 

KU72C4-1PA 

ICMT^ILIPL 



i -; r.rj 
3 H 

3 TO 

ia If 
13 10 
3*.M 
1100 

I | Tfi 

I J 10 
7 2'.- 

n (n 
ctt 

c:-o 

I I g i 

3 H 
3 H 



IC-M73113.1PO 
■ ■"'■.i.ti:. ■\f.: 
ICM7210-A1J1 

(CMJne-BlP! 

ICU721t-D1Pl 
ICMrtl7'Alll 
■C4n7217-IUl 
ICM7217-C1P1 

icanziT'iJi 
leumtte-cui 

ICM 7223-1 PL 
IGM7»4-1Pt 

1CH33I5.1PL 
ICH7220-A1J1 
ICM 7224- 11 PL 
1CH732T-A1P1 



1CM7227-I1J1 
ICM7227-CTP1 

■::'.i.-r:.- ui 
ICM724CH.1JE 
1CM7241-1PA 
ICM7242-IJA 
iCMTItQ 1JF 
ICM72K-1JE 
ICM7270-3 PL 
ICM75I5-1PA 
ICM7IE9-1PD 
ICL7IH-CPA 

CUQ3B CCJD 
ICU04I'CCPE 

ICLaZll CPA 



1 70 

ace 

1 70 

H H 

i m 

1 fO 



6800 
SERIES 

MC6S00P S E.90 

MC660K1 5EB4 

MC6A02P 11. SO 
MC6SOEU2P2 30.72 

MCCBOBP 13.90 

MC60O9P 3B.SD 

MCS821P 3 46 

MCSS29P 9.S0 

WC6S40P 12.22 

MC&843P 4539 

MCG844P 45 39 

MC6B45P 22.00 

MC6B4GP1 39.90 

M06S46P3 S6.B0 

UC6&47P IS OS 

MC6B50P 3.40 

MC6SS2P 3.B0 

MC8&54P 32.25 

MC6BESL 277.90 



mcwsop 1090 

UCB852P 1160 

MC6875L S.90 

MC63S0AP 3.14 

MC6SS I P B 91 

MCB3B24L 6131 

MC&89EP 2.72 

MC6.B86P 2.72 

MCS8S7P 2.72 

MCS8BSP 2.72 

WC6SS9P 3.14 



IS 



211 4L3 
4116 (200ns) 
2708 
2716 (5V) 
2732 (450ns) 
2732 (350ns) 



1-10 10 up 100 up 

$ 3.90 $ 3.20 $ 3.00 



3.90 

5.90 

9.90 

24.90 

26.90 



3.20 

5.30 

9.30 

23.90 

25.90 



3.00 

5.00 

9.00 

22.90 

24.90 



Our Very Special 
64K Dynamic RAM 

HM4864 $65.00 $63.00 $59.00 



ANCRONA 

Stocks 
Only 



FIRST QUALITY! 



6S02 SERIES 

P6E02 S fl.40 

PBE02A42MK1] 7.M 
P6B026t11MH^ 1350 

P6503 9.70 

P6503A 10,70 

P6504 9 30 

P6504A 10.70 

P650B 9.30 



PSE05A 

PS506 

PBBOSA 

P6507 

P0GO7A 

P6B12 

P6512A 

P6513 

FGG13A 

P6S14 

P6514A 

P6B15 

P6515A 

P652Q 

P6520A 

PQ521 

P6521A 

P6522 

P6522A 

PS532 

PB532A 



10.70 
9.70 

10.70 
9 70 

10.70 

10.70 

51 6. BO 

9.70 

10.70 
9.70 

10.70 
9-TD 

10.70 
5.90 
6.40 
6 20 
G.fiO 
6.40 

1190 
7.60 

1020 



aosoA-soesA 

and Support IC" s 

P8OB0A S5.00 

P60S5A 10.00 

P8212 2 30 

P6212S 4.M 

P9218 2.10 

S224P0 3.10 

PS22S 2.40 

B276PC 5.80 

P&23T 22.00 

6238 PC 600 

P6251 6 40 

P6253 1 3 CO 

PB355A B 10 

PB25T 11.90 

PB279 15 90 

DPB303N 3LS0 

OPS304 8N 3 30 

DPS307N 3SO 

DPBJOBN 3.90 



Z800O 
SERIES 

ZB001DC Si GO 00 

58002 DC 140 00 

ZA065DC 99.00 

ZB073PC 25.20 

Z8104PC 4,80 

Zai07PC 4 90 

Z8108PC 490 

291200C 5 BO 

2H121PC 3 65 

3B127DO 19.60 

ZB133PC 2 SO 

Z913GFC 5.20 

Z&1 40PC 3.00 

261 44 PC 3.60 

ZS14SPC 3.D0 

Zai&SBPC 24.40 

Z8165PC 7,65 

2B1 66 PC 7.66 

Z6173PC 2.10 



RS232 
CONNECTORS 

DB25P mala 2 95 

D32&S latnart 3 60 
H0005 1 .75 



SET 



7. BO 



NMOS MICRO- 
PROCESSOR 

MCSBOOOL S347.73 

McaaoooL4 291 B7 

MCSflOOOLS 319.60 
MC684B9P 15 BO 

MC667D5P3;(.ll 1.72 



NMOS EPflOM 
MCM63706CS 33 26 
MCMB8764C 309 69 
MCM6876BC 309 89 



California 
Comptittr 
Syitcmt 

Ftu CamrrtMfW* Coi?putm-3 

3ZK STATIC RAH MODULE 

(ASSEnffiUD Aftf TFSrEOl 
I032*«0r? F..VM S71DQD 

M31B 300% FWM 7SMD 

«S3t 700m RAM I3D0D 

E4K DYNAMIC MM MODULE 

[ASSEMBLED AND EtSTED| 
2M5C2»niRAM 9700 90 

1GK STATIC RAM MODULE 

JASSEMBtEO AND TESTTDf 
711SA 4SDn RAM U49.1S 

J11BB SOOrrt RAM 36195 

211BC20QM RAM 3»95 



MAINFRAME 

31»AAffYP^Tnad 1J&9SS 

22MX tmttm U 34IIS 

Mat S&k E*lH-8tactSU 

R'ftvnt <t\ittt ClMll.a CrtT 

FLOPPY DISK CDNTRDLLER 
Z477A AuvBEiilvd 34QD.DD 
4-Poft Swiil 1/Q Inurtici 
ZTIUAhtBThM 1346 00 

Scfiat/Pirilhl 1/0 InlidiGi 
271 IA kof 6 TiUri I3U.H 
4-Port I'.-rrll:. I/O EltlrflCI 
27JIA AitrfrTnild t250M 

Ml" CPU 
20IIA AitrfrTulad JIM M 



■Far Apptf Computers 



AHimbW Hid ttilti 




PROGRAMMABLE 
TIMER 



PARFLLEt 
INTERFACE 



7729A km 8 hat w* H *Kt furmirj S 1 1MS 

7 720 B AiitcnbBRl and lutad cibtt & Cintnnci-lYpI 
1rrn*aii HKudtd SI I? 35 




STOAT S DO HOT ACCEPT MAI OflffflS 



MAILORDER 

PO BOX 220SR CULVER CITY. CA 90230 



PHONE ORDERS (213) G41-40S4 





ARITHMETIC 
PROCESSOR 



j c M Mm 5335 3& 

iiuinbW Hid tnlxd. CCuft RDM kW 

jCompllibb wKh Appli H PLUS - EDmpi 



J) 



■an n 



t* 



CALENDER/ 
CLOCK 
MODULE 



lilik 4tit h ThihI. Lm hm 




AS»NCHR(INUS 

SERIAL 

INTERFACE 



77 IDA Auy i ]EimL uUf fetcUri. . 




STNCHRONDS 

SERIAL 

INTERFACE 



77 MA Am fa mutt uU* Kfatod . 1175.15 




GPiS 
(IEEE.418) 
INTERFACE 



J*Hk Ai[f tr 1IA4 «Wi RidutM 



^ 



CENTRONICS - 
PRINTER 
INTERFACE 

• <W 111 Mi 



ANCRONA HAS MOTOROLA IC's 



IFH11 

CA3CHI4 

cfjtyji 

CA307I 

MB &10i 

MAD 102 

H6020I 

MSDSOl 

MCH3P 

MCH4P 

MCHIP 

MCMIP 
MCI77P 

PJHUi JO F 
MC«40P 
MC4I4P 



MCI48P 1 U 

MCI4IL 3 IT 

MCHtP 2 14 

MCH7L 3 44 

MCH7P 1 ta 

MCM2L 2 27 

M-CKIL 2 41 

HC1013F CO 

HC1302P 37^ 



■4CU3C 

MCJUEL 

Mcaiip 

MCW7P 
MCI3IL 
MOVaflP 



UC130IP 

HC1310P 
MC13304.1P 
MCI 349 P 
MC13»P 

Mciaaip 

MCI 352 P 
MC1JS5P 
MCiat7P 
uCutir 
MC1H4P 
MC1I71P 

Hcimp 

MC13II P 
MC1403AP 

MC34QaALj v 

MC1403UDS 

MC14CAL 

MC14CUL7 

MC1401LI 

MCI 404 PI 

MC1413P 

MC14HCU 

MCt437L 

MC14STP 

MC141tO 

MC1434L 

M C 14 3 3 P 1 

MC14460 

MC144IL 

f.l t: '■ .5 ■!': i' I 

MC144&UD1 

MC14U0 

HCI4HPt 



HC14HCL 
MC14UCP1 
MC14&IP1 
WC14HP1I 

MC146IQ 

MCI 441 P. 

MC14HL 

MC14ltAL 

MC1413L 

MQHOLTP 

MC1404L 

MC14HL 

WCl ' W tQ 

MCia04L 

MC1KIP 

MCiaCtBP 

Mciaiop 

MCXM2L 

MC31C2L 
MC3H2P 

Mcaaaap 

MC3325P 
MC3340P 
MC33UP 
H0tt74P 
MC3403P 
UC14CHIP 



hKMIil 

MC3423P1 

MCS438L 



MC401IP 162 

UC4D24P :■ fj 

MC4075F MI 

MC4044P »TB 

IHC431IL 11.72 

M.C435BNCT>I ] 1| 



EJ11P 



42 



MC 1611 IP 
MC101UL 
MC10124L 
MC1012IL 
MC10.131P 
MC10II7L 
MCidiriSF 

MC1D1HL 

MC1D1IIL 

MC1Q1IIP 

MC1Q31IL 

MC10231P 

MC12Q4QF 

MC13CM1P 

UCI4410P 

MC14411P 

MC14412VP 1||3 

MC1443JSVP 1 1 13 

MC144&7P bH 

MC144S1P >J7S 

MC 14JM F p 9 H 

MC144A4VP 4 74 

Mcmi-jp iH 
MC3HH304P 112 



3 35 

3 01 
2.BO 
9.04 

l&M 

4 14 
327 
IB 

Ji*i 
III 
1.(1 

11 41 
ITS 
22 II 

17 ia 



VISIT A STORE HEAR YOU TODAY - Wv fticfc i \u«i iiLictim if Trchaical Bfliki, OiiHtti Co«ioonHti, lni>iratid Cw win. Tut Eqgjpniini m*A Elitimnic Sapiliai. 



ATLANTA 

3330 Piedmont Rd N.E 

Atlania, GA 30305 

(404) 261-7100 



CULVER CITY 

1 1 080 Jefferson Blvd. 

Culver City, CA 90230 

(213) 390-3595 



HOUSTON 

2649 Richmond 

Houston, TX 77098 

1713] 529-3489 



PORTLAND 

1125 N.E. 82nd Ave. 

Portland. OR 97220 

(503) 254-5541 



SANTA ANA 

1300 E. Edinger Ave, 

Santa Ana. CA 92705 

(714) 547-8424 



SUNNYVALE 

1054 E. El Camino Real 

Sunnyvale, CA 94087 

(408) 2434121 



TUCSON 

451 8 E, Broadway 

Tucson. AZ 8571 1 

(802) 881 -2346 



3D 
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CIRCLE 18 ON FREE INFORMATION CARD 



TECHNICIANS WHO USED TO BUY THE BIG NAMES 
NOW BUY THE BIG NAME IN LOW PRICES 



^n 



\ 



ERS 152 


*1.20 


ERS 154 


*1.80 


ERS 165 


*3.35 


ERS 180 


*4.40 


ERS 195A 


*2.00 





EXACT 

REPLACEMENT 

SEMICONDUCTORS 




ERS 236 


*2.30 


ERS 238 


*4.35 


ERS 291 


$1.30 


ERS 703A 


*1.35 


ERS 712 


«2.25 





Smart technicians who want Exact Replacement Semicon- 
ductors with prices that let them in on the profits are turning 
to ERS, A new and comprehensive series of guaranteed qual- 
ity semi's directly distributed by MCM. ERS prices are lower 
because MCM cuts out the expensive middleman, and most 
parts are sent right to you United Parcel within 24-hours of 



your call on the toll-free hotline. And ERS quality is backed 
by a replacement or money-back guarantee. 

Let yourself in on the profits. Order ERS directly from MCM 
today, or call and ask for our complete ERS replacement 
parts list. 



Distributed directly by MCM. Call Toll-Free Number for immediate UPS delivery. 



1 -800-543-4330 l£]l lli 1 1-800-762-431 

National Watts ELECTRONIC PARTS Ohio Watts 



CIRCLE 2S ON FREE INFORMATION CARD 



B1LLEI ELECTfteilCS 



P.O. B0X401244R 

CARLAND, TX. 75040 

214 . 278-3553 
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Sound Effects Kit $18.50 



=t 



'&€& 



Ttw SE'O J >e * complete k II Wal 
Conning ill She pamUo build ■ 
ur<?!jrammjlilr Mund sfffldl 
■jpnprnlor Ocaigj'.irrj n round 
llys fw* T«xji Inplrumanlf 
3N764T7 Sound Chip, 1he 
Board provrfes banks ol MINI 
DIP swilchun iiod pots to 
program lh« Yaneus com- 
binalions oMna $LFOici Hilar, 
VCQ None. One Shot, ind 
Envelope Control! A Quid Op 
Amp IC li uawJ 10 im pla ms n| 
an Adjuitattfa Pui« G»narm- 
Iot Lot i Comparator and 
Multiple* Oscillator for &*en 
ma*a versatility. Tn* DV * 5- 
PC B-cwd Fftiiurw a prototype 
tr« 10 allow tot uijji added 
Circuitry Easily EKOflranrned 
to duplicele ExplfliJani. 
Phaser Gun*. Slrsm Train, of 
almost an inlmilfl ngmp«r Qt 
olhflf wundi. Thfl jniL njs a 
muHipla c' application* The 
io* pnea include* all parti, 
assembly manual, nragremm.irigi charts, and detailed 76*77 chip 
SpMiricanons n runs pn a 9V battery [not unc-luged! On board 
IKJMtV am-p will drive a ifnajs apeaker directly, or ine urin can tie 
cORflK<*d to your sierso wiln incredible imuH* 1 fSocaker nql 
included! 7S477 Is Included. Available B*p*r*iBly to* 33,15 each 



t 



< • . 



*»*> 



f Sfac&tf 'Pmc&*4* 



2N3G5S 115WNPN POWEfl TRANSISTOR TO-3 
Most popular transistor for power . 

supplies, audio amps, switching, etc. LVi Jl^U 

Limit 20 per customer 50C Each 



PARTS 

1NS3S0 HUSWZffler 

1H53&0 i'SV 5W Zcncr 

,4mr6.2 G.2V 40QMW Zen*r 

1NJ8W 100V 12A High Spevd Diode 

40430 4QQV oA Ti.ac TO-6o 

C04Q4C PUCMOS 

LM1M/3302 Quad Comparator 

MPS A2Q MPN Gen Pur TO-S2 

SSC144S High Frequency NPNJ TO-92 

C 04511 BCD to 7 Seg Decoder/Lelch 

OO40Z$ Decade Counter w/7 S*g. Qui l.a< 

CD401S Quad Analog Switch .& 

SATISFACTION GUARANTEED OH ALL PARTS AND KITS EXAMINE 
FOR 10 OATS IF NOT PLEASED RETURN FN ORIGINAL FQR.M FOR 
REFUND. INSURE FOFL AMOUNT IF PRODUCT VALUE IS OVER tlQ. 



ftVI.OO 

b'l.M 



BANKRUPT Game Manufacturer 

Dumps Computer Backgammon Game 

The Engineers designed this one too good, making it too 
costly to b& competitive. Result . . . Chapter XL We bought 
all the parts and can otter the unit as a kit for over GOto oil 
nttaill display pomr ^^ built in 

WILL VERIFY ^iSC X COMPUTE* 

THE NUMBER ^-^ClirW +%^ ™CE *OLL 

OF PIECES 
OH AMY 
POINT £ 

You get: ' 

Double sided glass PC 

Board 
Powarlul S035 Micro 
Processor Chip 
Two 2716 Btylv m**k ROMS 
RAM Chips, LEO readouts. 
Keyboard, Inslmctlons 
AC Plug Iranslorma-r 
r~vK 0035 and program ROMS only 
t—TV w ,ih schematics $12.00 



-^CifAft MOVf 

ALLOWS tO 

CLEAR ENTRY 

TOAUOW 

PLUS MUCH MORE] NEW HOVE 



$39.95 

Includes Case 



7 Watt Audio Amp Kit $5.95 

SMALL SINGLE HYBRID «C AMD COMPONEhfTs Fit OH A 2' ■ 3 PC 
eOAHD UNCLUOEDi RUNS ON iJVDC CREAT FQRANT PflOJECT THAT 
HEEDS AN INEXPENSIVE AMP LESS THAN 3> ?HD P 5 WATTS 
COUPATI ELLE WITH SE-fll SOUND KIT 



Overvoltage Protection Kit $6-95 

Proted your expensive equipment Uotn ovarvoltage 
conditions Every computer should have one' Works with any 
fused DC power source from 10 lo 20 volts up to 25 amps 



Super Value Power Transformer 

Well made, open frame Iranslormar wilh mounting ears Build a 
+5 and ;12 supply wtih inexpensive parts Free tehaiinaliCB ol 
several designs. Primary 117V AC, SEC »1 15VAC <& 5 A SEC 
*2 15 VAC @ 5A 3EC *3oVAC@SSA. 0«D£H: 

SPECIA L BQNU&:Qrdo! 2 MET-Qoos 

Gat fraa 723 vuitnga *o QR ct. 



• HO CO D i 

' SEND CH£CK U.O OR CHARGE CARD NO. 

■ PHONE ORDERS ACCEPTED CH VISA AND MA STERC MARGE ONLY. 

• ADD SS FOR SHIPPING 

• TX. fl.ES. ADD *->. STATE SALES TAX 

" FCREtSN ORDERS ADD if.. [EXCEPT CANADA) |:q- , airmail] 
U.S. FUNDS ONLY. 
(214) 27S-3553 



'Musk Boxai 
r Slara DtipJeyi 



The Greatest Breakthrough 
In Electronic Music Ever! 

Super Music 
Maker 

REVISION 2 

$24*9$ 

f Basic Kit) 
□cos riot delude speaker 

awifcflei at 27QBROM 

Now you can fj i sy hundreds of songs using the Bullet Super I 
Music Maker. The unit features a single factory 
programmed microprocessor 1C that Comes Wilh 20 pre- 
programmed short luinea. By adding ihe additional PHOMS I 
i27Gfl'sj the system can be expanded lo play up to 1000 
note* per PROM. Just think a compact electronic 

Instrument thai will play dozens, hundreds or even 
thousands of selections Ot music. The kit comes wilh all | 
electronic component* (less the PROM), and B drilled. 
pi elod and screened PC Board which measures 4>" * 4K" 
The 7 win" amplifier section ts on the same PC board! and I 
drives an 8 ohm speaker (no! included), from a whisper lo 
ear splitting volume Since the uml works on 12 VDC or 13 
VAC vehicle o* portable ooaraiion is possible What do | 
you get for $24,95? Everything but a speaker, Iramf armor, 
case, switches, and PROM- Add.ilidr.al 270S albums I 
coniayning popular lunas are available for $15.00 each or 
you can program your own PROMS using; information \ 
provided wilh me kii insTruciiona Lists of available PROM 
albums are available on request fJVoie Unit prays 
e/ecr/onrc musrc one note at a urns, tt is not possiOre lopSay 
chords or a mafody wilh harmony simuftanQOuvty ) 

* Envelope control gives decay to notes. 

* "Nexi luoo" feature ml lows se^uent'sl playmg of all songs. 

* On board Inverter allows single voltage (+12) operation 

OPTIOHAL ACCESSORIES 

DIP Switches One S poa.. One 5 pos. 2.00/Set 

(Can be oireclly soldered to PC &a to access tunes] 

Rotary Switches Two 5 position 2.50 /Set 

(For remote wiring lo PC Ed. lo jvccoss tunas] 
Attractive Black Plastic Case 6.50 



WalJplug Trem(ormer 

(For operation on 1.17V AC house voltage) 



3-00 
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HICKOK 

DIGITAL MULTIMETERS 

LX-304 
LX-303 




S79.SE 




Dual Trace Oscilloscope 
HITACHI 30 MHz 

• TV sync-separator circuit 
« High-»n»itjvity VmV/dW 

ISM Hi) 
V Swoflp lima magnifier 
(10 tim.i] 

• Z-axis "ri[>..t (Intensity 
modulation) 

a Signal delay l*na 
a X-Y operation 
a Traca Rotation 

Modal V302B 

$995 




DMM + 
VARI-PITCH + 
LOGI-TRAK = 

MX-333 

s 235 



Oplessey 




AP PRODUCTS 




923101 . S 79.90 

923102 . .124.99 

923103 .124.99 



MARK IV LED POWER LEVEL INDICATOR 

rote. a Display Range -36dB to+SdB 

* i h.-.i. rig Or '.if.ifkj.il Output Indicating 
| • Kit i n c I yd o s trans i sto rs. I o d s. c a p o c h 
tors, rosianora. PC Board, and silk 
screened metal front panel 



KIT $31 ,50 



THE NEW NLS TECHNOLOGY 

TOUCH/TEST 20 




TOUCWTEST 20 vnan com- 
pin* with last laad v tampara- 
[utb probe- c-DrT>pfjrtif>[ [»gi 
adaptor, bjftc -c 5 a - a ch ir.j n i 
unit Ordar youri TODAY' 
ORDER HO PRICE 

MIMTH LUTHEI Ml* 
NLS-TRQI CWWnW Mil 
MLS-II-HO US1 41 



Intersil LED or LCD 

3*/* DIGIT PANEL 

METER KITS 

BUILD A WORKING DPM IN M HOUR WITH 
THESE COMPLETE EVALUATION KITS 
Tall lheir diw plfLl I or ,ai>rufttr *itth IM*r*lli low 
ceil pfctotrti'nQ ",'«■ tomolen tnriiti fVO eonvanar ^nd 
l :5 p| in-j, ■ '"ijei u- LLD LUirj'JV .71071 Kill prCn-ifli 
Hi m *itn*li iriEl PC board, lor J fvnel»oniir-g panal nvalar 

icuiMtv [lcoi sun icuinjfv i r::. m» 



hi I • 




SD SYSTEMS 




Z-80 



STARTER 
SYSTEM 



■ Tim ZflO Startar Kit by SD Syitami 
I u»* th« powvrful ZBQ micToproeai- 

^9PPP| ior at iht hourl of ih* compltrt,* micro- 
Q computer on « llngtn board. Lo*wn a 
atap- by ■slap introduction to micro- 
computan with a keyboard And display, audio caaaatta intar- 
fit*. PROM pfogramrntu. wi rs-- wr ap axonmion araa. 4- 
channal Coiwtar Tlmtf and on Board RAM and PROM. 
Completa Opporeticn and Instruction M»ny*lincludad Z6UG 
Monitor in ROM 



Quite Portable 
Very Affordable 
and Unbelievable 

Versatile 

the} PET computer may 

vary woll ba a 
lifetime, invastmant 

* Large Keyboard 

* Separate Numeric 
Pad 

* Graphics on Keys 

16Krt $995 



commodore 





Professional Keyboard Kits! 

Modffla 753 & 75E ASCII Keyboard Kitt 
Far Hobby or OEM MierOprOCaslor Uaara 

• Full 121 CTwuui ASCI 1 f, Tat) • S3 R«vm, popular ASH -33 
l*in*ii.7E-3l •Hufjp«lU1d PC Iw. • T>i'itn(MBi MOS hi- 
«ad>na B TiwK*-f Rr>H9**r * M03f"ff L,'oTL iiifflinidli snrt- 
fHAt • EMh fend Alptu LMhf, 714, • LsVil and Pulu Sireba^ IB*) 

* Cut lorn KiTtiei » 3 Lliar DitouMa K.r r '»r,7l»JS • flalartuHf 
PaJttgi • Low Htunc* K*jfiw<tEh*> a Adul M-uthi Me*''!" 

753K 63 Kay phone ityl* kayboard ■ Kit . 3S9.95 

7G3A Samt at abova anamblatl . 679.95 

759K Gfl Kay Full ASCIJ kayboard kit . . SG9.99 

759A 9ama a* abova ati*mbi1a>3 . SS2 95 

701 PEaitic ando»ura for 75^799 . . S19.M 

702 Sttal anclaiurfl f D r 7E3/76E ... . 629 99 
7S3MF Mounting Franw for ?E3 . . . S99S 
799MF Mounting Fram* far 7o6 ... 99 96 



CARBON FILM RESISTORS 

FU LL LEAD • HIGH GUALITV • 5^ TDL 



to 3J 

11 3B 

12 39 

13 43 
IE 47 
IB 91 
IB 50 
20 92 
22 6Q 
24 TS 
37 82 
30 91 



ICO 330 1.0K 

110 390 1.1K 

120 390 12H 

130 430 1.3X 

ISO 470 1.GK 

1CO 910 1.0K 

in sto i.sjc 

200 620 2 OK 

230 B80 2.ZK 

240 750 2.4K 

270 K0 2.7K 

300 'it.-.' 3.0K 



10K 33K 100K 

11K 3«K 110K 

12X I'Jt: 12DK 

13K 43K 130K 

15K 47K tfJOK 

1fiK 51K 1C0K 

1SK 96K 1S0K 

20K 92K 200K 

2JK 6BK Z20K 

24K 75 K 240K 

27 K 82 K 270 K 

30K 91 K 300K 



330 X 1.0M 

3B0K 1.1M 

3HK 1.2M 

430K 1.3M 

470K 1 9M 

510 K i DM 

990K 1 9M 

92DK 2-0M 

flSOK I.IH 

7BOK 2.4M 

S20K 2.7M 

910K J.OM 



3.3M 
3 CM 

3 DM 
4.3M 
4.7M 
5.1M 

S.6M 

a 2M 

6 SM 
7.9M 
fl.ZM 
50 OM 



M Watt 51.69 par C HWlH $1,79 par C 

ORDER ONLY IN MULTIPLES OF 100 PIECES PER VALUES 

1 WATT dtO ^ R aWATT C&O 4*1/) 

20 P/Pack flti I %J 10 p/ Pack Vt-i IU 

AVAIiLABLE IN THE FOLLOWING VALUEE3 IN OHMS 

33 150 200 ESQ 1 EK 3 OK 5.BK 20K 47K 1SOK. DSOK 

10 ISO 330 £90 1 BK 3.3K 10.0K 22K SBK 220K 1.0U 

47 200 390 520 2 QK 39K J2,OK 27K «K 330K 2L2H 

100 220 470 l.rjK 2.2K 4 7K 15.0K 33K 100X 390K 4.7M 

120 270 910 1.2K 2.7K 9.1 K 1* OK 39K 150K 470K 10 OM 



27004 kit 



S399 38007 aaa«m/T. . $531 




S1QRES 00 NQ[ AtXEfT H*l 0TOE8S 



MAILORDER 

P.O. BOX Z208R C LILVER CITY. CA 90230 



PHONE ORDERS (213) H1-43B4 



dV5* m l L« id ^m ttiutr yrt cHcp m ^rtkr H Mr h W ■!» > «' *U 



Stan pT#f Mir On **• Mf H. ^vn| W. HM K* r^4 H 




3'/:-Digil, LCD-Display 
DIGITAL MULTIMETER 

a HANDY — aaiy to held, to carry . t* ui*. to 
raid. » ACCURATE- bi.icO 1% DC -iceu-ra-cy- 
• TOUQH — bum io 1.--1 >: reuon avaryday llald 
usaB* and alacujcal evartoad . . . yat maintain it- 
eatlbratlon a VERSATILE — Dig, ol«K high con 
troil 3H ■ tfloil LCD dr.pl a?, raadabla apnywhaf a . a 
■lull O.S " fuofi * PORTAB L E — P alm-i Ij id. light ■ 
waighL oporataa up to 200 hoora on a atngtc 3V 
ti m+ tt tm mlkalm* battary a EXPANDABLE — 
oaoa rtandard DMM aeeatmailaa te aitand ungn 
avan *iPlhB>T 
MODEL 935 $175.00 



POWER SUPPLY 

5 Volt 3 Amp 
APS 5-3 




1-9 $37.25 

10 uo $35.55 
2o up $34.04 



XRIZ06KS FUNCTION GENERATDB KIT 
OPERATES ON EITHER: 
SINGLE 12V ±GY SPLIT SUPPLY 



INCLUDES ALL PARTS TO 
BE MOUNTED ON PC BOARD 



•v. 



w 



$19.95 




OI^T 

C«IPOI\ 



*^$ Bring this CO I "POX into one of our stores oi 
^^r mfltl to our Mill Order address shown boJow 
^ and recotvc a I U% IHM'Ol.M 

cr^d ' on purchases from this page of $50,00 or more, 
^ OHi-rKM'IKKSim A|iril:tfl. HUM 





PORTABLE thondor 

OSCILLOSCOPE 




ily S369 



• ULTRA IHW 
POWEH 
CONSUMPTIDN 



UBHT 

WEIGHT ,i 

n III DM ATI C CIRCUIT 
POWER DOWN rOR 
UNUSED SECTIONS 



HIGH QUALITY CARBON FILM 

RESISTOR KITS 

% Watt — 5% Tolerance 

EACH BET CONTAINS B40 RESISTORS 
2.0 each .:■! ihi 'mmn] vih>it* [in arwrni) 

i on ion loom otflionn iockp 1 omci 
i snign tson i sko iskhisokh i.bmp 

i,2fl 2211 120n 2.2K& 22Kn220KJl r 2\'t\ 
3.3a 33.(1 3300 3 ?..I1 33KE1 330KH 3 3Mi1 
4.7(1 47 (1 4 700 47*fl 47 K(l 470101 4 . 7 Md 
6 811 6&tt 6B0n B.SICXl «>BKfi BflOKfl BSD 

R S- 14-25 Complata w/Stof»ga Bm»24» 






NEW 30 MEGAHERTZ 



PORTABLE. OUAL TRACE 

Ml-Hl -SCOPE 




»UfdAHL1T£ 
MS 330 (Ml t>— (441.41 

l&HEQAMEnTZ 

MS Jib &- r ... S417.HI> 

MS 15 L.n.l. rr,.. S3I1.BI 



fOflTAItt 4— 1 LIG»IT WFIGKT- I 
nix i* iwii)a->isa.4-*j«\a'aF 

■tlfhfltS I iw 'JTH.ii«.i| D| I 



v C**m ■ US l»rj , | 



41 ]41 »U IhM 



, .-. . ■■-. : --- 



EXAR 



xn OaJrp 
Knoaar;^ 

snamcp 

XA -09-K:* 

kboss:* 
Kfl<raior;p 

KB.japJr" 

XflJaBCf 

wi.jae.inp 

kH'JOScn 

WJ10CN 

KR^lSCK 

*rt.04« 

■■■n :.;■:: 

KH--C777 

Kft'LHSCI* 

KB ',r,r:i-n 
XH.L5JBCP 
XN BEB,rP 
KR'5S.Srt;P 
j;r* BCJfP 
XH'tM7CP 

XB-14HCP 
WK-lfHCiN 
>.»!.!* EBP 

XH-lSJBN 
XB JJOOCP 

XB-jrOic 

XR-330JCH 



10 77 

■ H 



it 93 

■ 20 I 00 

■ '.n i 33 
'•IO -io 
140 ■ IB 
1 40 ■ IB 
7 » I 74 
It* 130 
i SB 130 
490 400 
3 34 7 m 
33B< 711 
a 14 c 3i 
i4t ei* 
B4 5, '.in 



51 



xk-2:ojcp 

KpI-JMTCP 

KH.?J39r;r- 
MH.JJiiCP 
XB.jJijCP 

WP|.JJi$CP 

XB..JJ4KP 

xfl^343CP 

WJiricr 
wiia^sci' 

xft.jjlacp 

XV-7Jf9CP 
J0t'35I4r 
SOtJSSfliCP 

XH-35tL7CP 

xK-aflOiCp 

XR-JS74CP 

Xfl-4l.3B.rF 
XR4I51CP 

WWUCF 

XM-itUCf 

KflJ.?4lCF' 

XB^S,533F 

XB-5H3*P 

Xfl-»J4t> 

WISi53!44CP 

Xfl.isn«r 

Kfl4i7«P 

Kfl.-i03ICP 

XF..1 JEOO^P 



3 IB 

3 JS 

;p3 

4&3 

431 



B4 7fl 

94 n» 

3 3J a*T 

2 83 2,11 

: :.i 1 M 

a.TO t.T5 

3*4 3 35 

3 it ?fiS 
2.57 2.14 



1 l* 93 ^i 

t i« S3 n 

■ 5-3 I SS 133 
3« J S3 7 44 
4 77 ■ S« 511 
4 03 3 77 7 air 

714 1 II 1 413 

I It 1.50 1 35 

1-70 M *0 

3H 7 4* 7 07 

1.74 9t 13 

■ 74 V03 *S 
137 110 41 

1 2* 1 OJ BBj 



VISIT A STORE HEAR YOU TODAY ■ Wt iloEk ■ 1«f|a ultdiBF, nl Tichmtil Bon hi, DiscrPta Comparrtnla lntc|ralBri Circuna. Tut Eqainmanl oari fli-eimriic Sapphai. 
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ATLANTA 

3330 Piedmont Rd, N.E. 

Atlanta, GA 30305 

{4D4| 2B1-710D 



CULVER CITY 

11080 Jefferson Blvd. 
Culver City. CA 90230 

|Z13) 390-3595 



HOUSTON 

2649 Richmond 

Houston, TX 77098 

(713) 529-3489 



PORTLAND 

1125 N.E. 82nd Ave. 

Portland. OR 97220 

[503] 254-5541 



SANTA ANA 

1300 E. Edinger Ave. 

Santa Ana, CA 92705 

(714) 547-8424 



SUNNYVALE 

1054 E. El Camino Real 

Sunnyvale, CA 94087 

1408] 243-4121 



TUCSON 

451 a E Broadway 

Tucson, AZ 85711 

1602) B81-2346 
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Parts b y the Strip f 1 '"/'"""" -" ! f Jd 

3- "7" " "" W""' K 1" 



/Ifff! H7IT\ i 



molex 
MEMORY pins^ 

4116 ::-8>29 h 



49 C 



Rectifiers |2"*L".. '3 Si 



s'^f^i^m 4/$i 

ta-tmur, I ^'10OA29 J iVf 5/5/1 H l-GF!j 

1 0.ln 5w I*" "w nP'f'S 




..." DP-fitlP 



TH1 



f.£WS * 

yellow 
red green 

CHOICE O/v/n 



Etchant 
Ammonium 
Per sulfate 

FAST i EASV, 
TO USE 
iUST ADD 
WATER tallies 2 pit 



solid carbide 
pc drill bits 
.059" $150 

D 0590 * KB 



;mts: 

4-40 or 6-32 

Vi tBiCNEH 300 PCS, 



Digital 
v Panel 

Meter 

on .b-chijj 

nr)7i. ;.,. 7h(.i,.i 





^jj«5 1 Ceramic 
Trimmer 
H V-13pf 

J3 acic„. 



\AC Chaaeis 
* r-eceptscles 

.1 siot n up i 5/S1 
I ' 100,$15 

1000,-1100 



A Rtuci wttl Ah 
^ 3>, •' Uir/ub/t 

, »0UALe 
1 150H.010K 

s/ik'ef? & 

CERAMIC 
.( 110 UiT ! 
l\iU™><*8 lOQsgS 




MOW lidlHHIS HiUM 

Namcindback 



PHONE OHDEflS 313 953-2829 



minimum order $5. 

FREE CATALOG 



LONG PLAY 
10 HOUR TAPE 
RECORDER 



Top quality AC-DC cassette 
recorder, modified to provide 
5 continuous hours of re- 
cording and playback of true 
fidelity, distortion-free sound 
On each side of cassette for 
a total of 10 hours. Unit has 
many special built-in fea- 
tures. TDK D-CISO cassette 
supplied. 




ONLY $125.00 



PHONE RECORDING ADAPTER 



Record incoming and outgoing 
calls automatically with this all 
solid state unit connected to 
your telephone jack and tape 
recorder. Starts recording when 
phone is lifted. Stops when you 
hang up. making a permanent 
record. Easily installed. No 
monthly charges. 
FCC APPROVED J24.5D 




VOX VOICE ACTIVATED 
CONTROL SWITCH 



Solid state. Self contained. Excel- 
lent adjustable sensitivity. Voices 
or other sounds activate and con- 
trol recorder. Uses recorder mike or 
remote mike. 



Wi x 1W k M" 



$24.95* 



€ 



Phone cali Adapter $24,50*. VOX $24.95*, I* plus 
$1.00 ea. shipping 4 handling), 10 hr. Recorder 
$125.00* ("plus S4.O0 shipping 1 handling). Call- 
fomia residents add tax. Mail Order, VISA, M/C, cod's 
okay, quantity discounts available. Money beck guar. 
Free data. 

AMC SALES. fJcpt. 19 9335 Lubec St., Bra 928 
Downey, DA 90241, Phone [2131 869-8519 
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loppkllplu/ 

\With48Kof 
memory! 

£1199 

twith the purchase of J 
I the APPLE II / 

I select trom lite bekM' 
ISPECIALPttlCIHG! 



IBascz primer %99" 
|Di5*!J«ta)nr ...S8S- 

loislif/ 47jt 

USer.PrlnterCd.. /79" 1 

ISupRMotf. 23" 

yl/OSetect 3J-| 
JWdeoWOK'.. . TJ9' 
uFirmwareCard. r>*9' 
WJHf tnRCA CaMe 5' 




74LSQ0 

74LS02 

74 (.SO 3 

74LSD4 

74LSQB 

74LS09 

74LS10 

74L'S20 

74L521 

74LS22 

74LS26 

74LS27 

74LS30 

74LS32 

74LS38 

[74LS4 2 

[ 74LS48 

I 74LS51 

I74LS54 

I74LS74 

I74LS75 

I74LSB3 

174LSB5 

I74LS8S 

I74LS90 

I74LS93 

I74LS107 

l?4LS112 

174LS113 

I74LS122 

I74LS123 

I74LS126 

■ 741.5138 

I74LS151 

I74LS153 



26- 



69 



kll/oppkllpki/ 

WtthGAKof 
memory! 

51389 



«•«»« mraurAd own 

tiemonts nmu 1 1 



COLOR 




$39% 



00 



.26 74LS155 
26 74LS158 
26 74LS1B0 
26 74LS161 
IS 74LS1S2 

25 "MLS 163 

26 74LS164 
.26 74L.S16S 

26 74LS170 
26 74LS174 
49 74LS17S 
74tSl90 
74L5193 
74LS19S 
74LS196 
65 74LS221 
78 74LS240 
25 74LS241 
35 74LS243 
.38 74LS244 
,60 74LS245 
.44 74L5253 
95 74LS257 
.95 74LS258 
69 74LS259 
69 74LS279 
,45 74LS283 
.39 74LS293 
48 74LS298 
.48 74LS36S 
74LS367 
74LS368 
74LS373 
.44 74LS374 
74 L 



EPROMS 

2700 Ik * G 5.B5 

FOH 40,00 

271B 2k > 8 OSS 

wng4epi. 9FQH90.00 
2732 Ah X 8 24,96 
2718 2k » 006 
jrteii itt. 



APPLE EXPANSION Kill 

16K MemofyArtd-On 

"■■ w-v=-. .■;>.'.■, as- 



s 59° 



*r25 



appk ckx^/eakuvJai 

S 124 95 

|UJmMSMS932-cry»ro<rtrD««t 
til ifoniu CoapwR Syyons 



MISCELLANEOUS 



S03BC 


2.6S 


NESS5V 


.27 


7905 




79O0 




7915 




7918 


'iWi 


7806 




7806 




7806 . 




7B12- 




UCI330AIP 


1 60 


MC1360P 


US 


HC1358P 


1.50 


1.M380N 


1.75 


HE565* 


1,26 


MC145BP 


.50 


IS410 SCR 


9A 


IT4T0 TSMC 


.96 



>17» 



BUY FIVE OR Mflrk FOR 



.LMIC 
JWOK 
T KIT 

.S1B.95 eich 

m 1 " 



COHCORD 

COmPUTCR 

component 



Tlnr 

SWITCHES 



2111 200(11 3.50 

21T4L 300m 3. 75 

21I4L 200m 4 25 

4116 300ni 4.96 

j4J16 200™ 5.45 



1971 SOUTH STATE COLLEGE 

ANAHEIM. CALIF 92806 



CHECK OH H O j*^ 
NOCDD if 

CAL mes *dq »■ * 



(7t4)9370637 j 



AD0»1 fiiJ rfjH »«T OK. 
OHDIftS UNDER Ho 
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'Sri -moon 

SN7402M 
SN7404N 
SN740BN 
SN7410N 
SN7412N 
SN741 3N 
SN74T4N 
SN7416N 
SN7417N 
SN7423N 
SN7425N 
SN7130H 
SN7437N 
SN7438H 



13! 



HEVffHKIT* 

COMPUTER OWNERS 
WEHAVE 



H4TCCMPATABLE 
LKSKOPEJWTNQ STSTEM 
B'Ouat StoottDauble Density 
Internet** MASTER/SLAVE 

BY JTEMEX 



S2450 00 



20 SN7440N 
22 SN7442N. 
22 SN7443N 

24 SN7445N 

22 SN7451N 
2B SH7454N 
35 SN7474N 
49 SN7475N 
29 SN7482N 
29 SN7492N 

28 SN7493N 

25 SN749SN 

23 5N7496N 

29 SN74122N 

24 SN74136M 

MICROPROCESSOR 7^5 
REAL-TIME CLOCK 






22 SN74141N 

57 SN74151N 

78 SN74153N 

78 SNI74154M 

20 SN74155N 

20 SN74157N 

32 SN74160N 

32 SM74161N 

1.0S SN74163N 

50 SN74184N 

.48 5N74T65N 

.60 SN74174N 

.70 SN74175H 

.39 SN74180N 

.95 SN74181N 



■ 4w«M Itafl j' 



TRS80 

llKMriffai-)Mdi] 

♦4395 

KIT CONTAINS 

£HP SWITCHES 
W4D DETAILED 
INSTRUCTTONS 



SOROC 



<B 9 

son 




$689 



No "Glitches" . Siii*j5« 
Or Interference 



e**D#kUW OtfTl„FT (HTO 
A CO«™rS.LjC rTLTDTETj 

PVWnscxrAa fonli* 
ro [ cwt sxvyat 



HP° 






DATA PRECISION 

A DIVISION OF ANALOGIC CORPORATION 
MODEL DESCRIPTION PRICE 

175 r> DrgTI Pnnahla D m M 3219.00 

245 4Vr Drgrt Portable D.M.M. 355.00 

24B 4!J Digit Porta bU True HM5 D.M.M. 385.00 




100-Hour Mini- Portable 
4V1— Digit LCD Multimeter 

25 !l?mjtl. i r,i- 1 irdi ng fjua oscFi AC anil DC, both 
uoFtaga and currant, ptui Irva iBlialtnca ranrjpi 1 
* SaniiimEi aa of lQuV. IOpiA. 100m Hi. and miumvm rrad'ngi 
Of 100 VOhl 4500 AC]. JA 50 rnagohmsl * Basic HWHV 91 lO-OS*, 
supparlBd by lab-gr*d» TO — typltaHy ±40.003% f-Ofl + 001% frig)/ 
'C a R acinar gable 100" hour binary portability, plus ltp* opa-rat-on (whili- 
charging) • Big. clair high- connrart -43 ' high LCD raadout iiadrbFa 
anywtiaTB you cart r*i TO WOlh . , Including bright sunlight! 

MODEL 255 . . . . S296.O0 



258 4V. Dhfl.il Porta blr Trua HMS D M M 

586 I OJflh PlHtlbla ZHlMHi Fraquancy CMlMf 



355.00 
355.00 




3VS Digit- LCD Display 
DrGlTAL MULTIMETER 

* Uniqua AudibFa "Eyaa-OfT' murtF-l*atirtJ| * f ail 
■•King without taking your ayar off lha circuit you're 
proWng • GcTrtuwrtr Tarl worka on Ehraa IdwiM 
raaiatanca rangai. • Rapathlva Alum warns of AC 

overload 0« accident*! *ppJica(iona of AC vglEsge Id 
OHMS, input. * Single- tona alarm on na-gatrva DC 
cvarvoliag* • Alio I art* kigtc lavetr — logic tram- 
siilai s — ra I jy or sw<Ec h opening and c lo i ing — diada 

■fid Inmiilw j unci ion a - arrant o:cu;tnc»» 

MODEL 930........ «... $190,00 



Capacitance Meter 

» l **y Id uae ■ plug, kg capacito*. push rang* 
button and raid iha uaaua to 0.1% 

• 0.5 in. liquid crystal display 
9 Excluiiva ■'ichaina.'ivoN" rnaasura- 

mantefceurt (patent pandbigj holds ■ 0. IS 
basic accuracy for a full fear. 

• Upt9200hraopai*tkknpnatandanl AVBmi. 

• H aaay puahhutien ranger covar Q.1pl to 
19Q9 micro Fa Tads 

• R = i( Of all it's easy on th» budgat - only 

MODEL 935 Si S5 





0.1" Resolution, LCD Display 
TEMPERATURE METER 

• WIDE- BANG IMG — [-/ D^CTo+1W'C*f--)S5* 
to 302" F * ACCURATE — ± A'Cf z:0.T*F over 
mort of ranga • FAST — SiesendstoSSK of final 
change in raading * VERSATILE — swiEch-aa- 
Ivctabla ratoFuiion {0.1' or 1"] and degree* C or 
f a KANDV — eary lo carry, hold mh. reed 

* TOUG H — takss wvmr* day In Id usage y al main- 
tain* calibration, a COMPLETE — includaa hill' 
rnaaaurarrurm range probe a USED £VEHV- 
WHEHE — mfanruN 9V battery oi lift* operation 
f 1 1 SAC. 47 - S3 Hf j with optional binary eliminator. 
MODEL 940 SiS-S.OO 



3H Digit Bench D.M-M. 215.00 

SM Digit Ranch D.M.M. wilh 20A current range 205.00 

3',i Digit Banch/ Portable Trua RMS and eta D MM 360.00 

4H Digit Ranch/ Portable D.M.M. 330.00 

24B0R 4% Digit Ranch/ Portable Trua RMS D.M.M 350-00 

6740 7 Dlgrt 100 M Hi MuKifunction CtMJntar 325. 00 

S Digit 520M Hj banch/Portabla Fraquancy Countar 466.00 



6500 

!j 301 
5845 



S Digit S20MH2 Banch/Fonabla Fraquancy Cowniar 525.00 



R Digit IBuMHj: MulliFunclmn CounEar 



340.00 




SIGNETICS 
Hie Instructor 50 

Dvtlnap CompvKir 

Ii'-cIjeJi-i BvBryiniivg you ncao lo 
write, inn and rJeltHia michina- 
im Qusga p<og ram Houiad mona 
cempaci n*-- l agc 




Pan Ni DIPIDBI-I 111 



Rtf . Dal "tiEa 

$1395.00 S1D1S.0D 




10 Megahortz 

HM307 

SINGLE TRACE 
OSCILLOSCOPE 
IDEAL SERVICE INSTRUMENT 
TIME BASE 0.2 )i* - 2.0 s/cm 
LPS-TRIG6ER ■ COMPACT 
BUILT-IN COMPONENT TESTER 



Onl* 
S404.26 




20 Megahertz 

HM312 

DUAL TRACE 
OSCILLOSCOPE 
110x8 cm DISPLAY 
I LPS-TRIGGER1NG 
BANDWIDTH DC — 20 MH; 
TRIGGERING up to 30MHz 
FULLX-V OPERATION 



Only 
$580.00 



50 Megahertz 

HM512 

DUAL TRACE 
OSCILLOSCOPE 
SWEEP DELAY 
DELAY LINE 
BRIGHT DISPLAY 
BANDWIDTH DC — EOMHz 
TRIGGERING up to 70MHz 
AFTER TRIGGER DELAY LINE 
OVERSCANNING INDICATION 
IDEAL FOR COMMUNICATIONS 
AND DATA PROCESSING 




Only 
S1485.00 



50 Megahertz 

HM812 

DUAL TRACE STORAGE 
OSCILLOSCOPE 

■ 50 MHz DUAL TRACE 
PLUS VARIABLE 
PERSISTENCE 

■ DELAYED SWEEP WITH 
AFTER DELAY TRIGGERING 

■ STORAGE OF SINGLE-SHOT-SIGNALS 
"AUTOMATIC STORE" 

■ LED INDICATION FOR OVERSCAN, SINGLE 
SHOT, TRIGGER ACTION DELAY MODE, 
"AUTOMATIC STORE" ont, MO35.0O 




NO DISCOUNT COUPON 
FOR ITEMS ON THIS PAGE 

CALL FOR QUOTE ON QUANTITY DISCOUNTS 



KEITHLEY 



IV,': Digit Hand-Held 
DIGITAL MULTIMETER 

MODEL 130 - 6% basic DCV accuracy a 25 rangaa 
andb runcliona, DC volls AC vvtls. DC amps. AC amps and 
ehmi * Auto hto ind auto polarrty a Low btttary 
rrtdicBE&r and ntucfc much mora $115.00 

M.ODEL I3l — D.aE%bxalcDCV*ccUracy * 2GrangBS 
and & (ufhCEicna DC vol tt. AC verEa, DC ur>pt AC amp t and 
phmi a Dioea I art ■ Auio jbio and BLrto pfllrrity a Low 
oaltory indicator and much mora- Si 34. 00 





4V> Digit LCD Hand- Hold 
DIGITAL MULTIMETER 

OMU DCV accuracy a 4%'rfrffH rasoJution a ft 
hmclierM a Eaiyiora-ad, 6" LCD display * TOO- 
hour irfa from *n ahalrna baltary a Annunciator 
warn* usar wtiao IDS «l battary Ilia ramilni a 
flrlnbla rotary awiichai claarly duplay rang* and 
function * Fully proEacEad from ovwload' 1000V 
max DCV. 1000V paak ACV and soav mas Ohmt 
a IDA currrnT Tanoa a ACV btndwldih in 20KHz 
MODEL 135 $215.00 



4Vi Digit Bench/ Portable 
DIGITAL MULTIMETER 

M E L 1 76 - 5 '■. itcuttcy bal dw I 

20VL>Cand2C-Kri2 AC a 20000 count 

diiplay a 0.6" LCD daspJay * 5 Func- 

iLom DC vollt, AC volta, DC ampa. AC 

amps and ohma a Funcbim and ranga 

annunGiaTor> a 1 000 hour Canary Ui* typical 

MODEL 1 76 S245.00 

MO DEL 175 —0.041* baric accuracy a 20000 counE rfiiptay a o 6" LED 
display * HMV inpul piotactwn a Easy lo- usa a 3 Fundwnr; DC nlfL 

AC vprta, phma .,,... S249.00 

1304 CairynngCaaa ,*. ., $10.00 

1 7-66 Battarv Eliminator ... , , . , . 40.00 

1788 RachaigiablaRanarY Pack. , .,,,. 79.00 





4Vi Digit LCD 

FSanch/Portab]* 

DIGITAL MULTIMETER 

a 2000 count dirptay a O.B" LCD airplay 
a Function and ranga an rwincia tori a 5 
Function*: DC volti. DC ampa, AC valla, 

AC amps and ohms a Fully protactad a 1-yeji battary l"fa IfOm arkahn* 

eanary a Quality and parfermanca 

Th* Koithlcv 1 89 provides Full capability For many gam trrl purpona appNer tionr 

SatddrtV-uard FuncliO-m havr bain al-minirad [o kaap tha pTico/parformanco 

ratio tiign 

MODEL 169 S169.0O 



Universal Oscilloscope 



Probe 




^~ $ 36 



00 



SWITCHABLE XI and XL0 Attenuation Factor 

Ki'\ ADDITIONAL FEATURES; • JOOMiL- banduiidih • Heavy 
duEy tip • Break rcsjftant ccntvr conductor * Slender, flcxihlf cable 

• 6h, cable li'f!-;|il-i • Wide cornpartrailon rangt * Fu* «|l (captt 

• Ground reference can be actuated at tip * Includes SPRUNG 
HOOK, LC. TIP, BNC ADAPTOR. INSULATING TIP an<l TRIMMER 
TOOL ACCESSORIES. 





STQHF S DO Uf/F t£Ll ft bUB. fflRD* RS 

MAILORDER 

P.O. BOX 2208H CULVEH CITY, CA90230 



PHDHE ORDERS (213) H1-W64 




THANDAR 




Pulse Generator Moh an D*E!omi 

• Indtpandam Pariod and PuLaa Width Controls 

a Panod Ranpa ZOO n » — 200,i r 1 5 MH; — &Hi| 

a Puda Width Rang* 100m — lOOur 

« VanblB EOl) and Fiaad TTt QuIpuEa 

a TTL Outirul Capable of DrHing 20 Siandard TTL 

a Can RaDpatatadin Turjgarcd Gatatf. Umuil Onr- 
Shot or Manual Cacao Modrr 

B ComplamanE Switch Invarti Bolh Outputi 

TG10S Only S219.D0 



Frequency MeteruaiEomopp 



* IOHt— 2rjOMHi| 
mant ringa a t Srlactrbla Q«it 
Btttfa than JQmV rms Acrorr Full Ranga and BaltB* 
than 10m'.'' rmi hum ZuHz — IDDMHl a W B-DiflHI 
LCD Dn play a AutomaEiealrr Porrtlonad Dactmal hint 

* Tota.isa Moca For Fr*.quancias Up To 2QMIU 
a i MHi ini Tim*b*MA*JulabloviaRearPafla!EocN:rE 
a tndicataa Jnm B«ng Maarurad IKHi or MHr; 

TF200 Only ^394.00 

TPG00 HiC-MHj Prascalar Only $98.00 



VISIT A STORE NEAR VOU TODAY ■ Wl Hoc* * Ut-ga t«l«c1tt>n r>l Technical Bockl. Ditcrttl CompDricnU. Intaiialid Cirwrti. Tail Equipminl arid Elacironic Supphri 



> 

-a 



CO 
03 



ATLANTA 

3330 Piedmont Rd. N.E 

Atlanta, GA 30305 

(404) 261-7100 



CULVER CITY 

1 10B0 Jefferson Blvd. 

Culver City, CA 90230 

{213) 390-3595 



HOUSTON 

2649 Richmond 

Houston. TX 77098 

(713) SZ9-3489 



PORTLAND 

1125 N.E. 82nd Ave. 

Portland, OR 97220 

|503) 254-5541 



SANTA ANA 

1300 E. Edinger Ave. 

Sanla Ana, CA 92705 

(714) 547-*424 



SUNNYVALE 

1054 E. El Camino Real 

Sunnyvale. CA 94087 

[408| 243-4121 



TUCSON 

4518 E. Broadway 

Tucson. AZ 8571 I 

[602| 881-2316 
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Semiconductor 




Clock Modules 

12V DC 

AUTOMOTIVE/ 

INSTRUMENT 

CLOCK 

APPLICATIONS; 

* |n .;;.iLf euIOclOCk* 

* After-market auto/ 

* Aircraft-marina clkt. 

* 12VDC dyer. Instru, 

* Poneble/bOtterV 
poivirid InrtfUlWltt 

Fe*turas:Brigh1 Q.3" graen display. Internal crystal ;ims 
baw. t 0.5 sec. /day occur. Auta. display brightness control 
EogiC. Display color f ilinnsbii To blue, blue-gi-een. green 3e 
yellow. Complete— .■-> it add switches and Icms. 
MA1003 Module $16.95 



MA 1023 .7" Low Cost Digital LED Clock Modulo 8^5 

MA102G .7"Dig.LEDAIatmCloek/ThermemateT 1S^5 

MA503E .3" Low Coil Digital LEO Clock/Tlmei 6,85 

MA 1002 ,5" LED Display Dig. Clock & X former &.Q5 




2] National Semiconductor 

RAM SALE 



MM5290N-4 <mk4iwupd4 .ei . - S4.95 each 

1IJK DYNAMIC RAM (2 BO. N SI 

(E EACH $39.95) (100 EACH 54 50.00/ lotl 

MM529DJ-2 |mk*i is/upd^igi . . $6.95 each 

1«K DYNAMIC RAM [1&0N5} 

■IB EACH 549.951 [100 EACH SSSO.QO/lotl 

MM5298J-3A . . . . $3.25 each 

BKL DYNAMtC RAM (LOW HALF OF MM5290JI 2D0NS 
(S EACH £23.95) (TOO EACH $250.00/lot| 



MM2114-3 



. $5,95 each 



AK STATIC RAM (300WSJ 

IB EACH S43.SE) ( 1 TO EACH SUSO.OO/hoi] 

MIY.2.14L-3 $6,25 each 



EPROM Erasing Lamp 




• Era;*! 2705. 2710, 1702A, £2030, -12Q4Q. ate, 

• E r 3 toi u p to 4 eh ip j w ith in 20 minutes. 

• Main tains constant exposure diitance of oris inch. 

• Spec ia L CO n duct iv o foam 1 1 no r eliminates St* '. i c bu 1 1 d ■ u p. 
■ Guj(t-ln safety lock to prevent Uv exposure. 

» Compact - only 7-5/6" x 2-7/S" x 2" 

• Complete with ha I ding tray for 4 chips. 

UVS-11E $79.95 



Jumbo G-Digit Clock Kit 




• Four .63fJ"'Ht. and two .30O"hl. 
common a node displays 

• U las MM 53 1 4 c loci; ch ip 

■ Switch os tor hours, minutas and hold function 

• H ..hi ; i easily • ■ '■ -■■•■• I '■'"■ to 30 feet 

• Sli:!iu lni'5'.l walnut CaM 

• 1 15VAC opera; ion 

• 1 2 or 24 hour ope rat io n 

■ Includes all components, cata and wall transformer 
*$ize:BV x 3>Vfl" x 1V 



JE747. 



$29,95 



6-Diglt Clock Kit 




■ B'irjh-L .300 hi. tomrsi. eatlv 

ode display 
•Uwi MM5314 clock chip 
•Switches for I'c.i'i. i- '■ II 

and hold modes 
•Hrs. easily viewable to 20 It. 

• Simulated walnut cata 

• HE VAC operation 
■12 or 24 hr. operation 
■Incl. all cc-rnponnritl. caie & 

wall transformer 
•Slae: 614" x 3'VS J1 * IK" 



JE701... $19.95 






JE215 Adjustable 
Dual Power Supply 

General description; The JE215 is a Dual Pdwbt 
Supply with independent adjustable ppiitive and nega- 
tive output vohatjes. A separate adjustment for each 
of the supplies provide the user unlimited applicatio ns 
for IC current voEtago requirements. The supply can 
also be used as a general all-purpose variable power 

iUPPty- FEATURES: 

* AUmHaufc i Cgu. aleu pfiwc supplies., 
pos. and nog, 1.2VDC io I5VOC 

x. ■» ■ Power Output (each supply): 

5VDC P 500mA, 10V DC « 750mA, 
I : V D C ■■■■ !■ 00 ■ . . A , .;, : l . : 
tSVDCGU l7BmA. 

■ Two, 3 tormnnal adj. IC ragulaTont 
with iHerm,Bl oveflOad protection. 

* liflattink rcg-jiBTor cooling 

■ LtfD "Or 1 ' indicator 

,- • Prlmad SoertJ Comiruciion 
* . * 12QVAC input 

- Sii*: 3 V2"w * 5 1/tS"i_ r. 2"H 

J EZ1 5 Ad j r p u at P owe r Supp I v K it (as sh own \ . . S24.35 



1 Pi; ;..rc not sriown nut iimrlar in co^i-itructlon id above) 

JE200 H«. Power Supply Kit [5VDC d lem p ] . . S14.95 

JE205 Adaptor Bid.lio JE20D) -5.' 9 a 12V. £12.95. 

VJE2lOVar.Pwr.Sply. Kit. 5 15VDC. to 1.5amp. S1B,H5 



MICROPROCESSOR COMPONENTS 



BOfiOA/SOSOA SUPPORT DEVICES - 

HA CPU 

own f-an ihp.b.i/tiuii»ti 

DF-UI4 Pfiorn.if inn ii.,dL Oentivl 

rj.CMrc-.Hur.jl Dj|rjM<ir 
LI'j c v 0« nt'j I art Ch in i 

lyitarH Conifdim/ruii 0«n«ii 
□nBH Ivxtam Canlrmliir 

IHHHl i ;\2 I x Djndii J of ftiertH 

.NSfiSf A.y Id-rbnrtui CniMrfi. Llin-.tnr 

□PtSE Pio|. Ctmm. I/O IU5AFIT] 

D»IB1 h«|, InHmJl Tlm*r 

■ -■U7. ' --m:''.j I/O i ■■■■»■; 

F ■ c ■). DMA Contrcl 
OFfAl fc*pj, Inlrr- j:i! C*HV8l 

OPi.*M nr»g. CRT Cam'uim 

□KIP) Pm.p, Kiy&oirJ/TJiTB'irv ln1«T'»« 

"mi iiJi RKehai 
□nidi Sytt«ii Timing Cl*m*nr 

I □-! rji-Pir*c(ion.ii ftK*>vvr 
OWW MW1 rjl-Dlr*f[Ji>nil (Tict.i-ti 

□PEHt I D-l ai Diri[Ur>nil RK*lv«r 

3 SUPPORT DEVICES — 
WPU 

U'U *ith Curt and RAH 
1-3*1 SH|. t RAM 
Ptr-pniiil Irrtit. Adid1 fWOIUO^ 
fhi^rilv InJrr-.m! Cft(Vllgilt#r 
IU.4-i.CI L COW <~m.CUA»tt 
fljyn[*irflini{tMi, c-ffjnm, A44Pl*r 
L.v.'.-.l-.i;"i;ui *■*■■■*■ Ui!i AdJfJl*h 
D^XHmi Dlillal MODEM 
MoEta^f l.'Ddjiilu: 
CM AD >&tili Eii L TnniL | r.'-C*TJ6 j 

ilCROPROCESSOR CHIPS 

CPU (UKMIdNI \i*j{"i, 
CPU (MK XeflPtJ] |4MHlH 
CPU 



UC4» 

MCWKCP 
MC4HW4H 



MCUi! 
MCHH 
MCWU 



DWMClftOC 



INSkUjh-4 

iNSfonri* 
lhS»«*i4 
IN&KXH 



1PU 

CPU - i-D-t Ski (Cam.TimD.CrHi] 
i.ii-ii ..-/(; i'j'. n ic;k uv-:"i u.Tinvt 

i.IIm.i ; I J - 1 .;£!,■ H.'i 

CPU- :■: i C ■- r ! C! >. f 131 i> - Its ■■: AM] 

C'O <H4 rjyi.i HAM] 

CPU-MDyt<LRAM 

CPU wVBHit Mlcig. l-nltjpH.r 

CPU 

CPU-K-BI1 

WPU-IS-SH 

— SHIFT REGISTERS 

lii-jll S-O.l Ovn*n. n 
DullUQil Dyf.jrfi.t 
Dull 1WBII Sill'; 
;:■.. i- i' n - /■ -■ ..-. -i >\: ' 
7& uii Dynamic 
H3VDK Ov -. i.-i ■.(.■/.( c ., f-.„ hi f. ■ 
wc,-,:;-b,i oyniimi 
Octal ban 
OCW JMI1 
I k4l*-0il :-vnjr .- : 
H»>: l>flil StJiit 
Dif >i JH-Ull StilK 
1L3- Bu □ynimit 
i;:h|ji', OyianiiE 
Duii B*. All SLJBJt 
DwaC bD-Blil iU- ■■: 

duiimo-ph sraiic 

■ii-.j-iii-C-! Sialic 
F.fb [Dull kM 

-DATA ACQUISITION 

Ufllvaruri AitiM Frir** J.Jrt- 

la.j^.i Tcmi Low Pitt PlIMf 
Ttrticn Tona Low Ptii i'.i:<i 

' ■■■-■'• Pain Dp Amp 
Ciirtii*niCuir«ii1 Somr H 

JPCT Inoul Op flmfl" 

'iiny* 4 MD44 Ani)h' if i i 
>. i.'.'rtl i T* -.ip. '. cinp . I'rii Rvl, ■; JppnjC"] 

A DCaO*LC hi- D- L A.'D CptlT*l(iE (I LEft'l 
DAC.3K4l.CN tDii Q/A C«PrMti«r ra.m Lln.t 



DATA ACQUISITION (CONTlUuEDl- 

AOCpKUCCN 1 QI1 A/D tOTmi#r [| Cn. MulH.ji 

AOC4l|tCCN * BH"/y Cnn.rrtfi-ilt ilh.M.jli, | 9D.n 

OAC IMOuCN l*Bn B/A Con*. U^ro. Cn^p. I i «■-■ 1S,« 

□ ACLHOtLCM Ifr BU D/A COnv. Micro. Cmnp. rAS*! I« 

OAClSl.CH ii-HMWA Cpnv.rl.r |D K'. Lilt,] 

DACB.Vi.ch 1-1 fi-.r B/A CerwarttJ |c Hr. LllC] 

OACLOTLCN . 13-B-tD/A ConHiKr |0.3F, Lln,> 

cb4MLN [ l'.h*rti>.il MullirlU^.r 

A V 1 ]JJ] »A QAUD UAPJT 

RAM'S 



I.H 



!JUL 
ilUL-J 



IWll SUEK 

L:. I > I L;-y ■* ■•• •: 

Z«M« SllthG 1 

WUfl S(*«'t 1. 

^~ - * StKk 1 

Jifccl. ii aE.i MM 4 

tB*Ki 5taS ic *«oi t 

tffitac* S>4(1c *Ji.ii LCM* Tost* i 4 

natxa SitHHc saeni j, 

l-CcHxa Sialic JCOn* Lu- 1 Poimar r 

UJMxlOyrij.mieSWnt (ri«til4'Tvark*4) *■ 



MMUU 

MMUU 



IE XVII 
SiXi SlIEiC 

-j.:Ik| [-.j-nmii lu.lv CVctJdlrt 

1K:<1 DViamlc 
m».i::k j :;iiii| mk D»nmit inm iupdjuj 

MU«HJ-!A |K0rT, !4O.t|i«wlr>4fl1MMl2KU 

'<B Kk* l,i *- ■ : 

■.irw:< J Lif.*;-i n rv,.-n-i.. :i p.r 

TMbttH-tlNL. *K Sl*--l 

TMS*Bfl lEWHa Sialic 

PROHS/E P ROMS 

IKBA » UV iCraHB.li PROM 

JIM |K EPROM 

TMMlt HK EPROM r*V, +1V. .JJtf) 

KlilntiHSUn" UK CPflOw (iirqlt -1V1 

:iKlnmiaK]TI JK EPROM 

:"■* IK I PFfOV iad&p^l iSrfi«4i 'IV) 

KOJ WjUPPIOiU 

tnjJOiSLH) 37x1 PROM [Bpin ColliCEpHj 

t: i I : i •» DipPla' PROM 

KS1J3( JtSm} !■ ■ i f" 1-lUtt D p d *r I- 1| o M 

rJ^IK IK PROM 

ROM'S 



Clara 



:r y-n, 



ft**u Only Maniory 
NMOS READ ONLY HEM ORfES- 

MCMMjrSDP IztrtK f ASC 1 1 SfillrU v..-.i^ ( ,k 

iWCI*W* IB^*sT MilH SymPDl £ Piequ.H 

IMutiifAiprii.Cpn.lrcl Cnar. dam. 



-■MirjROPnQCESSOR MANUALS - 



■ SPECIAL FUNCTION - 



Dull MOS Cloth !">■ --I i BMl 
Dull MOS Clock DrrMr OMJ 
rto-floy u;il CdPErcilllr M.« 

Csnmgn.cjiiBn CVC 

■-.■ .- ■ J :i ■ J .-: Li.-ii Rial T . nj C lock 

MitinaiiKHior Comjiitlfil* Clock 

Vn-i.-'jT. Willi M-DKflE RAM 

J p I Birict LEO :.:■!.•* 
MIcnKCmlttHtor with W D-;n RAM 
4 DirKl LEO DrNo w/N DuM lint. 
i: '.ii --.-ac i i-i-i*. Dnvap t: J d-l u kfl .) 
TELEPHONE- /KEYBOARD CHIPS 

AV-S-4tW Puih Byilen T«l«prtdrM DIiFk K.H 

AY-WUM n*»r«iry Chilir 

A-.--1 -■»} CMOS. Clo«K Oininlihr 

AY-i-iiH KfVODllD Cplcui 1 |U Utv>^ 

HDOK^? I'cjrLDirrl Encodw {# Myi) 

riCI.'i I'.ry u n ii u I r-cDtiar i K i.*yt| 

HCtn Kwhki EntMt' IWkvH 

i/i/ ■.,:•,;.-. !■ Jin Human PulH Daplii 

MMlTmta H/|tt-K4y Slrlil Kaybdird Licom 



BS«)iC-N 
lNilr?l»*-J 
INSWlh 
MMHKTN 
MMUkMN 

comm 

COP4KM.M 
OOPIXOi 



DESIGNERS' SERIES 
Blank Desk-Top Electronic Enclosures 




* Hiah strength epoxy molded 

end pieces in mocha brown 
flhiili. 

* Sliding rear/bottom panel for 
service and component ac- 
cessibility. 

* Top /bottom panels, fl&Q thk 
alum, Aludine type 1200 
finish (gold tint color) for 
best paint adhesion after 
modification. 

■ Vented top and bottom 
panels for cooling efficiency. 

■ Rigid construction provides 
uiiTiinLtrjdapplicatiOftL 



CONST RUCTI DM: 

the "DTE" Slink Desk Top Electronic Enclosures are designed to blend and complement 

today's modern computer equipment and can be used in both industrial and home. The 
t?nd pieces arc precision molded with an internal slot, (all around) to accept botHitopand 
bottom panels. The panels ere then fastened to V thick tabs inside the end pieces to 
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rear/ 
bottom panel slides back on slotted tracks while the rest ol the enclosure remains in- 
tact. Different panel widths may he used while maintaining a common profile outlina. 
The molded end pieces can also be painted to match any panel color scheme. 




Enclosure 
Modll No. 


Pinil 

Wklih 


PRICE 


DTE-8 


8.00" 


$29.95 


DTE-11 


10.65" 


S32.95 


DTE-14 


14.00" 


$34.95 



$10.00 Min. Order - U,S. Funds Only 
Calif. Resident! Add SX Sales Tax 
Postage — Add 5K plus Si Insurance 



5p*c Stiaats. — 25c' 

Sctict 41a! Pojtag* for your 
FREE 1981 JAMECO CATALOG 




ameco 

IHMi.iH.im 



PHONE 

ORDERS 

WELCOME 

(415)592-8097 



MAIL ORDER ELECTRONICS - WORLDWIDE 

1355 SHOREWAY ROAD, BELMONT, CA 94002 

PRICES SUBJECT TO CHANGE 



JOYSTICKS 





J5-EK 

JS-100K 

JVC-40 



5K Linear Tap«r Pott ........ 4 - . $5.25 

TOOK Lin Bar Taper Pott $4.35 

40 K 12 J Video Control ter inctSfl . . . $5.95 



AG and DC Wall Transformers 




Part No. 
AtT^Fu - 
AC 500 
ACtOOO 
AC1700 
DV 92QO 

DC -j no 



Input 



liTvyociH? 

117V/G0H2 

117V/60H; 
117V/60H2 
117V/60HZ 
120V/G0H: 



Output 



12 VAC 2&0rnA 
12 VAC 500mA 
12 VAC 1 amp 
9 VAC 1.7 amy 
VOC 200mA 
9VOC 500mA 



Ml |l>(fcL 

WWMrl II 

■r ac ar 



P;ticb 
53i lil. 



$d.9S 

45-9S 
56.95 
S3. 25 

S3. 05 



CONNECTORS 



DR25P D-Subminiature Plug S2.35 

D825S D-Subminlalura Socket ..... S3.50 

□ &61226 Cover for DB25P/S S1.7S 

22/44SE PC. £dgo (22/44 Pin! S2.95 

UGflS/U rJNC Plug S1.79 

UGS9/U BNC Jack £3,79 

UG175/U UHF Adapter S .49 

SC239 UHF Panel Racp $1.29 

PL25» UHF Adaptor ........... $1.60 

PL259 UHF Plug , $1,60 

UG250/U BNC Plug ............. $1 ,79 

UG1Q94/U BMC Bulhhaad Racp $1.29 

TRS-80 
16K Conversion Kit 

Expand your 4K TRS-SO System to "■:■.-.. 
Kit Eomai complete with; 

* 9 aa, MM5230 i U PD41 &V4 1 IC 'I 16K Dyn. Rants l*NSr 

* Docuimenlatian for Conwoi :ion 

TRS-16K2 -150NS $49.95 

TRS-16K4 -250NS $39.95 

JE610 ASCII 
Encoded Keyboard Kit 

\ 

The JEGIO ASCII KavBoaro Kit can ba Interieced into 
rrion any computer lystam. Tha Kit comei complete 
with en Industrial Brad* keyboard switch aiiembly 
(S2-feayaL LC J s, sockotv, cOnn«<tor, elwctrsnic cemos. 
nanu end a doub lu-tidod prlniad wlrtng board. The 
keyboard auembly requires +5V P 15DmA *nd —12V 
& 10 mA for operation. Faaturai; 60 keys generate ih-e 
12G characters, upper and lower case ASCII set. Fully 

□ Li If crad TwO 'Jio-r-tio^inn keys prpvldvdJ for CustOrn 
appllcaTloni. Caps loch for uppar-caia-only aloha charac- 
ters. Uilbzeta 2376 [40-qin> encoder raed-only memory 
chip, Outputs directly compatible with TTL/DTL or 
MOS lorjic array's. Eaty i n tc ■■ : a c r g With a 1 6-pln dip Of 
18-pin edge connector. SI 7*: 3M"H x UH"WxBH"£) 

JEG10/DTE AK (as pictured ^a&ou.t... $124 .95 

ireinl/;* BS-Key KeyOoard, PC Board. * 10flK 
J tol U IS.lt Sl Component.! [no tiia). .....!> /y.yb 

K6Z ij-r.cy Kayboara [Kayeoard only) , . .$■ 34.95 

DTEAK ts»»onl¥-ih ,i Hx!l"Wx*VO,$ 49.95 

' JE600 

Hexadecimal Encoder Kit 

FULL a BIT VBflL \ 

I.ATCHEO OUTPUT ^K ^^^K \ 

19-KEV KEYBOARD " \ 

The JE6O0 Encoder Keyboard Kit provides two Mpareia 

hcynLiczjmoi Plglti produced from sequential key entries 
TO allow direct pr og r^mrn tng Itst B. bit micrgpruceisOr 
or 8 bit memory ajreutts. Three edditional keys are pro- 
vided for giar operetio^s with one having a biitabln 
output available. Thaputpuzi are latcho-d and mpnitorad 
with S LED readouts, Also included isa key entry itroba. 
roat-dres Full & on latched! Output far microprocessor 
use. Three ucer-deline keys with one be-ing bistable 
operation. Debounca circuit provided for all 19 Keys. 
9 LED readouts to virify entries. Easy Interfacing with 
iijuJar.j iG-pin :C cennactar. Only 4t>VDC roqufred 
for operation. Sla: 3H"H x E'V.\ x d%"D 

JEG00/DTE -HK las pictured above] .... $99.95 




K19 L-j-Kfl-y Keyboard (KeyboarO CinlyJ .... $14.95 
DTE-HK (case only -3te"HjdJ^"WrfM,"D] $44.95, 
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Part No. 

JWSlPi 

TOMEV/KIt" 

71SCPL 

TW6EV/KU- 

J1WCPL 

?ie?ev/Kit- 

71WCPL 
7U7CPL 

7301LDR 

TSeEV/Kft- 

TJWCJPE 

72KCEV/KJt* 

tmiaipd 

7»7AEV/Kit* 

J30JIPI 

JHfllPA 

7ZISIPG 

72l5EWKlt # 

mtAUl 

72UCIJI 

77JCDIPI 

7317JJJ 

micui 

72WIPL 

j;saul 

72JSAEV/KU* 

73WIJE 

72UUA 

7S0UE 

7360IJE 

7*551 PA 

755*1 PD 

TetlBCPA 

H12BCPA 

H2IBCPA 

7SJ1CCPE 

7H1CCPD 

JHKCPD 

fcfiflCPA 

1H4CCQ. 
12IICPA 

.I2LJCPA 

* INTE 



Ftmctian 

CMOS Precision Timer 

StQpwitth, CftlO.XTL 

DLj Digit A/Q (LCD DrLvej 

I C Circuit Board, Dliplay 

Itt Digit A/O (LED Drive) 

IC. Circuit Oflir-a, DlipJiy 

3': Digit jfyD LCD Oil. HID, 

3fl Digit A/D LED Dli. HLD. 

Low 8att*ry Volt Indicator 

CMOS LED StoPwatCh/Tlme 

Stopwatch Chip. XT>_ 

Tone Generator 

Tone aanaritor Cnlp, XTL 

Giclllalor Cont 

Freq. Counter Chip, XTL 

Seven DK*de Count* r 

Clock Qenaritor 

* i-unc. CMOS Stopwatch CKT 

1 Func. Stopwatch Chip, XTL 

t-Olgll Univ. Counter C.A. 

a-D]glt F«ei. Counter C.A, 

1-OlglE H«q. Counter C-C- 

4-OJ»M LED Up/Down Counter 

I- Digit Univ. LED Driv* 

LCD Hi Digit Up Counter ORI 

I-Diglt UnlV. Counter 

& Function Counter Chip, XTL 

CMOS Bin Prog. Timer/Counter 

CMQ5 DMioo-ov-S RC Tlrner 

CMOS BCD Prog, T I mer/Cou n t ar 

CMOS BCD Prog. Timer/Counter 

CMOS 545 Timer fl pin} 

CMQSBCTIrner(Mpln) 

CMOS Op Amp Comparator 

CMOS Op Amp Ejit. Cmvr. 

CMOS Dual Co Amp Camp. 

CMOS TrJ Op Amp Cflmp, 

CMOS Quad Od Amp Camp. I0MV r.» 

CMOS Quad Os Amp Comp. ]fJMV 7.50 

V0ltl«e Om-.vcrlm- ?_« 

fflpprn luiiii GAi' Volt ReT. Diode *.« 

Volt Ref/lndlcator 2 JO 

Volt flat/Indicator ZJO 

RAMUS EVALUATION KITS 



^ 



Prle* 
t*JS 

aw 

M,B 
15« 

:i« 

H.K 
17.H 
?-3 

ii» 

LS.W 

5, la 

■MS 
4J0 

11.14 

17,H 
3-M 
13.SS 

K.9J 

21.H 
12.« 
Ift-H 

II :?. 
J1.9S 
74.« 
*.« 
Ml 

ceo 



J JO 

5MV 2.H 
5MV I.B 
5MV J,B 
10MV 5.3S 



!.» 
2.2S 
£» 
2.49 
2.44 



5,44 
5,75 

7,5* 
7.STJ 




J*C]K 
MC21 

74CJ7J 

7JCJ7* 
HCta) 

wc»a 

HC9U 

Mali 



?*c»i; 

WCB) 
MOB 

mcks 

MC9S 

IOCS* 
■QC97 



NEKTON 

LMffil ! .» 

LM70JCN .|f 

LMTflN ,M 

LM710N ,n 

L.M71LH .79 

LM723N M 

LMMJN LOO 

LM7JJN Ml 

LM74JCN -IS 

MC174ISCS j.w 

LM747W .71 

LM74RN .» 

LM13HN l.W 

LM12IQN l.« 

LM1*S*CN JS 
LM1WM 
LMIMN 
LM1#*N 
LM15UV 
LM1H0M 

LMII77N^ 3,33 

LMJWN 3.M 

LMltHN JJI 

LMTOttT I,« 

LM»77P J,0S 
3-33 
Uf 
US 



> 
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Look at this fantastic 
offer from Poly Paks!! 

Free Premium offer with every $20 

purchase. Your order today will give 

you FREE tools for tomorrow! Here's how 

Poly Paks Free Premium offer works: 

One free premium with your $20 order. 

Two free premiums with your $40 order. 

Three free premiums with your $60 order. 



AUDIO 8 WATT 
ENHANCEMENT 
AMPLIFIER 



* Include* 24VDC Pewir Supply 

* watti Peak Pa-met. A W RMS 

* OH /OFF- VOLUME. H.m 1 Treble Canlrcl* 

* Adda Expended Tonal Flexibility 



$14.95 

2 for 
$28.00 




Cal. No 6832 



12.5 VOLT Sl2 4Q 

600 mA 9 l,i£* 

NICKEL CAD , , 



,- BATTERY PAK 



QTY 



* 1 "AA" Size Cell* Cen netted In Serlee 

* Comnis in 2-7/4" X 1 ■ WB" x 2" Inmu1*l*d 
Plenlc Geee. i Picture Shewn Leu Tap Keif el 
Ceee) 

* Seell* Acceeoible Top Mounted Solder Tje Leede 
Cj[. itkeere 



■BLOCK" 

FANS 

• 115 VAC e IS WATTS 

• ONLY 4-1 1/18" SO. 

• 1-1 /2" DEEP] 

• 73 CFH OR BETTER 

Cat No. 3108 
$11.88 2/S23 





PIEZO ELECTRIC 
TWEETER. HORN 
SOLID STATE ONLlf 

3-v $8.88 

• No voice Coll! s/si T 

• No Crossover NatworKI * 

• Frequency Range 4000 - 40.000 Hz. 
■ HFgri Impedance-, B Ohm* • 1 0OK Hz. 

• Handles 55 Watte Peak. 35 
Walla RMS Cat. Ha. ssw QT y 



D 



24 VCT 2A S4.49 

POWER TRANSFORMER 2/S8 



Feeiu-ei top- n*«mt*S nwim. 
■ if 1 iiccndi-j. dual-* -•■•'.! 
inj cell. «nd lnt*grjt*d nflCH 
mounting E>rec£elf w/mt 
hsici an i-i'* >. 1-3/4" 

■to, Re*; 2' s-'i* j a.i/a : 
w/r. 




ainnT 

SOLAR DISCS 

Cat. No. Slie Rating VDC Price 
|~| 37B8 3rt 1 amp .5 $ 8.95 

^5075 4" lamp .5 $10.95 




$1 4.95 

2/S29 
Cal NO 6827 



4 DIGIT 0.5" LEO 
DIGITAL ALARM CLOCK 
WITH BUILT-IN "CHIP" 
e Ueee Fentoue WHS IBS Clock 

Chip 
• Include* alarm end sneeze 

Feature 
■ Creek Radio Tvmer Output, 1 

Hour Sleep Tl mer. and ^^ 

Brlnhtn.ee Conlrol 
e 1 1 VAC. BOHz OT¥ l_ 



"X 



f *teU 



"SPACE SHOT" 

AUDIO GAME BOARD 

r roved re A ulhcni.c - O u Iff 
}/$ i SpaceV' Sound ElfrcEi 



• Sound EiFeeia lni.lvd«. Rockel Heel 
FhttK Per*, Spaca Uir BroaCh! net, 

CI**, i !- * Launch P*dr a 1 1 ■ ^ uVwtfl, 
Effttn 2 1 1 1 Cenhit t m ■,-■' t 

• n »q Ll m S Ohm S p*i t *r and 9V , 
Tranal* hsr Rarrfto Type bll-XY 

Cal. No 6707 •tiM4.i/a-»i.a/4"ai" QTY 



$4.49 

2/S8 



n 



40 CHANNEL 

CB BOARD 




w 
o 

z 
o 

rr 

UJ 



O 
Q 
< 

rr 
118 



AABV A All af PO ' B0X 9*2, IREI4 
rVll fllHe/i, S.LYNNFIELD. MA. 01940 

Total Amount of Order $ 

Include Additional $3 for Postage i Handling. 

NAME 



ADDRESS. 
CITY 



-ZIP. 



STATE 

Enclosed Is D CHECK, D MONEY ORDER 
Charge my D MASTERCARD D VISA 

ACCT. U EXP. DATE 



D Send me your FREE catalog 



Order By Phone 



ORDERING INSTRUCTIONS • Indicate Quantity in Box Neat Item Desired 
■ Complete Coupon Section • Cut Out Ad and Send to Poly Paks, Inc. 



CIRCLE 38 ON FREE INFORMATION CARD 



4Kx16 MEMORY BOARD with 64 IC chips (2102) 
in sockets. Super deal at S50 the complete board. 

$29 AUTO SECURITY SYSTEM alarm system $7oO~ 

SANYO UHF VARACTOR TUNER 25.00 

SOUND GENERATOR tC $1.00 ea 6/5.00 

SHUGART FLEX DISC DRIVE 5% inch 150.00 

SHUGART FLEX DISC DRIVE 8 inch 200.00 

PORTABLE ULTRASONIC ALARM 15.00 

MOTOROLA VIDEO MONITOR 12 inch 85.00 

MOTOROLA VIDEO MONITOR 9 inch 40,00 

The above two monitors accept composite video signal 
BALL VIDEO MONITOR 12 inch w/power supplySO.OO 
The above monitor requires comp video circuitry 

"DATA STATION CONSOLE w/keyboard 9 inch 
monitor, power supply. Logic boards broken. S80 
Send for details on this one. 

TOUCH PAD solid state w/LSI chip. Bell system 
compatible. For computers & phones $24.00 

12 VOLT GEL-CELLS 2.5 AH $14.00 5 AH $17.00 
12 INCH CRT bonded face plate. New with specs. 
Made for computers. $35.00 

WALKY TALKIES Govt surplus used 
condition. 47-55.4 mc range. With 
schematics. Govt AN/PRC-6 
$25 each 2 for $45. Ant S5 each 

ASCII KEYBOARD parallel $50 
RED LED's 10 for $1.00 

MIN ORDER $10.00 

Shipping extra on all merchandise 

Meshna Inc., PO Box 62, E. Lynn, Mass. 01904 




CIRCLE 23 ON FREE INFORMATION CARD 



More CFR Spectaculars!!! 



ASCII Parallel Input 

*SELECTRIG Typewriter/Printer 



TRS-80 COMPATIBLE 




•Compatible w,' Primer Cable sr Eipinilon InlarTaca .Complele a Ready Fur Use 
■ fielurbished Selecirle Printer eCorreip. |0llicr| Cads 

• Parallel Input. IS' Fume. 132 Col! •Dili Included 

• Ufjr»r8UiwerC»»Tipiwrlltr/?rJnter .Fully Formed Cfiiricten, apprni 15 DPS 

Add 120.00 for Handling ft Packaging. Pay Shipping When Delivered. 

This Month's Special 



WHILE THEY LAST!' 




Off Lease (Used) 

Daisy Wheel 
Terminals 

Untested, wholu AS-IS We've sold 'em in 
th.1 past lor over S'lSOOCO- CornprelE w/ 
operation data & schema, ics. Feslur#s a.d| 
baud I/O FS-233, (rlou*r mode, DIABLO 
1200 Daiiy Printer includes power supply. 
K8D, prtntE-r. ruble and Micro Processor 

c iau'*899 00 

OUANTITV PniCES AVAILABLE 




Call For Our Bargain-Packed PERIPHERAL FLYER!!! 

Price i Are Subject To Change On All Hem* 



t^CFR 



Associates, Inc. 



MAIL ORDERS: 
Boa 144 Newton. N.H 



3 PHONE ORDERS 



WAREHOOSE: 
18 Granite St. 
lOfhill. .M !-... 01830 



CIRCLE 52 ON FREE INFORMATION CARD 



f 



INTERNATIONAL ELECTRONICS UNLIMITED 



CERAMIC CAPACITORS 






Ipf 22pf Sfipf l?0pf 270pf 


.0047uf 


.030uf 


5pf !7pf 68pf ISOpf 390pf .OOluf 


.31 uf 


.DSOijf 


7pf Mpf 82pf lBOpf 470pf .001 Suf 


.OlSuf 


.luf 


lOpf 47f,f lOOpf ?!0pf 600i>f -003uf 


,022uf 




Ipf - .OSOuf .luf 






TDtil EA. PK-10 PK.-10O EA. PK-10 


PK-100 




1-100O $.20 1 .% 6.50 .25 1.25 


9.00 




1000- -20 .85 6.00 .25 1.10 


8.00 





CERAMIC CAPACITOR KIT 

CK-c2 5ea. of the above values 511.50 

CK-c3 TOea. of the above values 20.50 



P0UE5TER FILM CAPACITORS - 100V 
EA. PK-10 PK-100 
.55 
.85 
.95 
.95 
.95 
.95 
,9! 
.95 
.95 



.OOluf 

.001 5uf 

.0O22uf 

,O033uf 

,0O47uf 

.MSBuf 

.Oluf 

.OlSuf 

.022ii f 

TOTAL QT» 



S.15 

.15 
.15 
.15 
-15 
.15 
.75 
.15 
.15 



1O00 pes. 



6.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
7.50 
-lOt, 



.033uf 
.047uf 
-OSBuf 
.luf 

.15uf 
.22uf 
.33uf 

.47uf 



101 
EA. 
1.20 
.20 
.25 
.30 
.35 
.40 
.45 
.50 



PK-10 

1.00 
1.15 

l.ao 

1.75 
2.25 
2.55 



PC- 100 
10.00 
10.50 
12.00 
13.50 
14.00 
20.00 
26,00 
30.00 



5D0D pes. -151 



POLYESTER CAPACITOR KIT 

5 ea of the above values 114.95 



TANTALUM CAPACITORS 



.1uf/35Y 
.2!uf/35V 
,33uf/35V 
luf /20V 
1 .5uf/20V 
2.2uf/20V 
2.2uf/35« 
3.3uf/35v 



10 
.25 
,S5 
.25 
.25 
.25 
.25 
.28 
.30 



solid dipped 
10 



4.7uf/16V 

4.7uf/25Y 

5.8uf/6v 

S.8uf/16V 

lOuf/SOV 

lSuf/t* 

15uf/E0V 



;3B 
.45 
.35 

.4: 

.4? 

.42 

.50 

TANTALUM CAPACITOR ASST 
5 ea . of above - 



,30 
.35 
.2B 
.39 
.35 
.35 
.40 



22uf/16V 
22uf/35V 
Uuf/5V 
33uf/10V 

47uf/6V 

47uf/15V 

56uf/6Y 



.50 

.60 
.55 
.60 
.60 
.65 
,fi r - 



10 
.40 
.55 
.45 
.50 
,50 
.55 
,75 



ELECTROLYTIC CAPACITORS - axial 



1-1 13-19 I QQ. 



1-1 10-11 1PU- 



lu/ltV 
lirllor 
I*/ ISO* 
: i„/?°,i 

2, 14, /soi 

?,JK/H1 

> Ju/ZSOY 

4-lvlW 

;..:■',. 

laullsr 

ICvllSI 

Id.' SOI 

1'tWISOY 



Elir/ICl 

JlulSOT 
SJulJSr 
ITu/?S* 
SOir/ZSV 

IBOu/lO* 
IS0u/7S1 

JiC.'lS* 
^TOu/SSl 
IFJfJvu/SSV 
IQOflit/SOV 



SOCKETS — l 



8 pin .20 

14 pfn .25 

16 pin .26 

16 pin .32 

24 pfn .4S 

28 pin ,65 

40 pin .75 



.16 pk-10 

.21 pk-10 

.22 pk-10 

.26 Pk-G 

.45 pt-3 

.60 pfc-3 

,70 pk-2 



100 

.16ea 

.19 

.20 

.26 

.38 

.55 

.63 



TRANSISTORS 

?NJS04 W1 10-97 S,?5ea 10/51. 65 ;51i3.25 105/515.00 

2n3!106 P?lP 10-92 S.?5ea 10/51.65 Z5/53.ZS 105/512. DD 

?«22?2A m TO-IJ S.4S*. 10/53.50 75/54.00 1DO/S29.50 



DIODES 

IIIHl I1K914) 400n> 15/55 .011 100/55.05 1 000/ SW . 05 

IN40O1 50PIV 12/51.00 100/57.00 1DOO/560.00 

1114051 10OOP1V 10/51.25 100/51 1.00 1000/510.00 



VOLIAGI HEQULATOlia 



LM320T-5 Negative S 1 W] (7905) 

LM320T-12 Negative 12 V reg (7912) 

LM320T-15 negative 15 V reg [7915} 

LM340T-5 

LM340T-6 

LB340T-12 

LM340T-15 



Positive 5 V reg (7805) 
Positive 8 V reg (7808J 
Positive 12 V reg (7812) 
Positive 15 V rea (7815) 



104* OF* ON til .00 
15 f. OFFONSS0.00 
1.19 
1.19 
1.19 
1.19 
1.19 
1.19 
1.19 



DISCRETE LSD'S 



■■ 



Jl«!0 LID 

.ZQ-rJil, rJ1 rr„..td 
ttn. Clear or Hi 
Green or Tel lea 

SllBKUIIIUW LIO 
,125-411, rnrfuui 

?*1 Or Utir 

Green or toll on 



10/51.00 25/51.00 100/Sfl.OO 
7/ 51. 00 25/52.85 !0«/*4.J5 



10/51. 00 75/52.00 100/! MC 
I/SI. 00 25/52.55 100/58.15 



TTL 



;»oo 5. is 

7401 .IB 

1402 -IS 

1405 .16 

1404 .20 

1405 .25 

7406 .20 

7407 .20 

noa -2i 

1409. .21 

1410 18 
1415 .29 
HIS .20 

1411 .20 
1420 .20 
7425 -59 
1426 . 3S 
7127 .25 
7450 .25 
7432 .20 
7457 .20 
1436 .18 
1440 .18 
14(1 .59 
1442 ,55 
1443 
1444 
744S 
7446 
744a 
7450 
1451 
1453 
1(54 
71S0 



10'.'« on ON 525.00 
ISIiOFFONJiSO.OO 



7464 

7465 

7410 

7412 

7474 

7475 

1576 

14BO 

J 462 

1453 

7455 

7456 

7489 

1490 

7491 

1492 

1493 

1491 

7495 

1496 

71105 

74107 

74121 

74112 

74123 

74125 

74126 

14132 

1414] 

14145 

74148 1.75 

74150 1.35 

74151 .50 
74153 .35 
14154 |. IS 



.49 
.15 
,15 
.58 
.50 
.42 
1.7S 
.59 
.64 
.59 
.35 
.59 
,35 
.35 
,46 
.35 
.35 
,39 
.39 
,50 
.50 
.75 
.!! 



14155 

14156 

14157 

74158 

74160 

74151 

74162 

14161 

74164 

14165 

11110 

74173 

74174 

14175 

71176 

71177 

71180 

71151 

14182 

14189 

14190 

14191 

74192 

74193 

71194 

71195 

71196 

71191 

14198 

14199 

145200 3,75 

14219 .6S 



"■ 
.85 

!': 

i - 50 
1.25 
\M 
,88 



.80 
,75 

1.40 



8000 (Signetlci) 
8263 2.95 8261. 



90O0 
9601 



Series 
.25 %02 



CMOS 



109i OFF ON 515.00 
UTiOFFONSJB.OO 



4O00 
4001 
4002 
4006 
4O0I 
4008 
1009 
4010 
4011 
4012 
4013 
40H 
1015 
4015 
1017 
1018 



CMOS 

1020 
4021 
1022 
1023 
4021 
4025 
4021 
4028 
4D30 
4035 
404O 
4041 
4042 
4043 
4046 
1049 



14 



.49 
.95 

1.15 
'. . 20 
.95 



4050 
4051 
4085 
4069 
4011 
1072 
1073 
4078 
4081 
4037 
4518 
1525 
4585 
4901 



I.2S 

:. 53 



IMMEDIATE DEL I VEST. OP QUALITY RESISTORS,/* 
METAL FILM RESISTORS, 



WTnL F3i.H III 
1HS0 (R.OM CBBSOFT] t/lwtl 
Iff* teup LMf - 50ppffl/oc 
,138'di4 I .355 u lwiq Ibodyl 
color Banded 



LINEAR CIRCUITS 



LK300H 

LM301CN 

LH302H 

LKJ04H 

LH307CN 

LH307H 

LH308CM 

LN309H 

LH309K 

LM310CN 

LM310H 

LH3T1CN 

LH318CN 

LH31 9H 

LH320K-5 

LH320K-5.2 

LH320K-15 

LK322N 

LH324N 

LK339N 

LM310K-S 

LH340K-8 

LH340X-12 

LH340K-15 

LH340i;-24 

LW370N 

LM372N 

LK376CN 

LH360N 

LH3S0CH 

LM361N 

LM302N 

LK385K 

LK386CN 

LH387CH 

HE546A 

NE550A 

LK555li 
LH550N 



.30 
.28 
.28 

30 
,32 
.40 
-4S 

t.os 

1.15 

,75 

.75 

.39 
1.45 
1,20 

.95 

.95 

.95 

.45 
1-19 

.25 

.95 
.95 

.95 
95 

.95 
.95 

1.25 
.30 

1.19 
.45 

1.75 

1.75 
.49 
.19 
19 

1,79 

1.25 
,45 
.72 

2.95 



10ti OFF ON S15.00 


15*. OFFONSJ0.IK1 


LMK5N 


.55 


LH565H 


1 39 


LK566H 


1.69 


LH566CH 


1.45 


LH567CN 


1,19 


LH703M 


.59 


LM703CN 


39 


LH709N 


29 


LH709H 


.39 


LW710N 


.45 


LM711N 


.35 


LH723H 


.59 


LH723M 


.49 


LH733M 


,45 


LH739N 


.45 


LH741TCN 


.29 


LM741 


29 


LH741CH 


45 


LI4747H 


79 


LH747N 


69 


LM746C11 


.25 


LH1310N 


2.;o 


LH1414N 


.35 


L111456CN 


1.29 


LH1458CN 


.65 


LM 149611 


.89 


LMI800N 


2.40 


ULN220B 


79 


ULH2209 


79 


CA3046N 


1.29 


CA3081H 


1.25 


CA30S2N 


1,25 


LN39O0H 


.45 


LH7524N 


.45 


LM7525N 


.45 


LH7535 


.39 


B038E 


3 79 


75450N 


,35 


75451CN 


.35 


75452CN' 


.35 


75453CN 


.35 


75454CH 


.35 


7549 IN 


, .3 


1549211 


.89 



total quantity ea 
1-999 5,25 

1000- .20 

5000- .20 

10000- .20 

10 or more resistors 



p MttUMi'r 

pk-IO pl-ZS pi- 100 pl-250 

1.00 2.00 7.50 17.50 

,90 1,80 7.00 16.25 

.85 1.10 6.50 15.00 

.50 1.55 6-00 13,75 

not Irdividjilly pjcljqcd - 



tiKad - specify any 4ssortntnt of values 5, 15ea 



10.0 
10.2 
10.5 
10.7 
11.0 
11.3 
11.5 
11.8 



Standard 1 
12.1 11.7 



12.4 
12.7 
13.0 
13-3 
13.7 



15.0 
15.1 

is.a 

16.2 

li.s 
'i.-- 
17.1 



VJU.ULS STOCKED (ohms J 
metal 11 In values from 10 ohm to i 
17.8 22.6 27.4 33/2 10.2 18.7 



11:7 

19.1 
19, i 
20,0 
20.5 

24.1 



73.2 
23.1 
21. ! 
24.9 
25.5 
25.1 
26.7 



28.7 
29.4 
10,1 
30.9 

II. ! 
32.4 



31.0 
34.8 
35-7 
38.5 

37.4 
39,3 
39.2 



11 .2 19.9 
12.2 51.1 
43.2 52.3 



44-2 

45.3 
46.1 
47. S 



■i!.6 
',1.3 
5M 
57.1 



si a 

V: . ■•■ 
81.9 
i': ■ 
54.9 

if ; 



1/4 watt 

ll.S 88.7 

13.2 90.9 

75.0 93.1 

76.8 95.3 



80,6 
82.5 
51.5 
88.6 



97.6 



ultilales of 10 of the above values to 
i. 10.0 100 1.01 10.0K loot m ate 

METAL FILM RESISTORS 



HE1M. FILM in 
RM5S ■IR.Ohn CRB14FT) l/5*itl 
Low tan> coef - sopps/oc 
,094"<lli I ,22S-li»g (Poor) 
CDlar banded 



total quantity ea 
1-999 S.25 

1000- .20 

5O0O- ,20 

10000- .20 

10 or more resistors 



PS- 10 pk-50 pt-100 pt-500 
1.00 a. 80 7.50 35.00 
.90 3.S0 7.00 32.50 
.85 3.40 6.50 30.00 
.541 3.10 6.00 27.50 
not individual ly packaged - 



mixed - specify any assortment of values S.15ea 



10.0 
10.2 
11.0 
11.5 
12.1 
13.0 
14.0 
14.1 
IS.O 
16.2 
17.1 
18,2 
19,1 
20.0 
22.1 
23.2 
24.9 
25.1 



21,4 
28.7 
30.1 
31.6 
33.2 
35.7 
31.4 
40.2 
13.2 
45.3 
17.5 
19,9 
SI .9 
S7.S 
60.4 
64.9 
68.1 
71,5 



15 
15.7 

54 . • 

■m. r t 
: OL- 
IO 1 

■;i 

121 

137 
IK. 
'5l 
191 

x: 
7:3 
232 
249 

131 



102 

•75 

457 

499 

604 

619 

71 S 

750 

909 

1.001 

1. 021 

1.101! 

1.J1K 

1.271 1.S3K 

1.30F. 1-75K 

1.47K 1.8711. 

1.50V 4.99K 



VALUES 510KEO (ohms) 

11. OK 20. 5E 



1.71K 5.114 

1.67* 5,361 

I.96K 5.49t. 

2.051/. &.76K 

2.21K 6. OIK 

2.43K 6.49K 

2.19K 6.614 

2. lit 7.15K 



2.81K 

3. OIK 
3.16K 
3.32K 



7, SOI 
8. 251 
3.661 
9.09K 



3-57K 9.53K 
1.22K 9.7SK 

10.01 
10. 2K 
10. SK 

10. Ir 



11. 3K 
11. SK 

12.11 
12.41 
12. 7K 
13,0k 
13.31 
11.01 
14.71 
I5.0K 
15.44 
16.2K 
16.91 
17. IK 
18,21 
19. IK 
20.01 



21. OK 
21. 511 
22.11 
22.61 
23.21 
23. IK 
24.31 
24. 9K 
25.61 
26.1K 
26.71 
21.41 



1/8 watt 
31,61 
32. 4K 
33.21 
31. SK 
36. 5K 
31. IK 
39. ZK 
10.21 
11 .21 
13.21 
IV V. 
16.11 
47.511 



28 .OK 48. 7K 

26.71 49.9K 

29.41 51. u 

30. IK 52.34 

30, 9K S3.6K 



54. 9K 

5I.6K 

60.4K 

64. 9K 

65.11 

69.51 

75.01 

76. BK 

S2.5K 

90. 9K 

95.31 

1001 

1051 

110K 

USE 

1214 

13011 

137* 



1101 
I47K 
150K 
1581 
1651 
1741 
182K 
191 K 
200E 
2Q5K 
2I0C 
2214 
2321 
24« 
2551 
287K 
291 K 
301 K 



32IK 
332K 
3181 
3741 
4025 
432K 
4531 
1611 
475K 



CARBON FILMRtSlSTORS 



MRBOl flln !Sc total ouantlty 

l/l.att (B.Ohn H25) ^jjg 5.10 

.O^S-dla I ,250"lonc Ibody} iooq. \q 

172watt (R.Ohm RSO} 5050. . ]Q 



.146"d1l K ,354-lono (body) 



10000- .10 

25 ar mor* resistors 
ml sed 



PR[CI« '" ' " ! ™" 

pk-10 pic- 100 0K-10OO 
.45 2.0Q 
.40 1.50 15,00 
.30 1.70 14. SO 
.25 1,55 13.00 
not Individually packaged - 
J.04M 



specify any assortment of values 

VALUF.S STUCK* (olws] 



1.1 4.7 20 



5,1 
S.6 
6-2 



1.6 
2.0 
2,2 
2.1 
2.7 
3.0 



300 
330 
360 



91 390 

100 430 

1ID 170 

120 510 

130 560 

150 620 

160 550 



.'50 
825 
a;-:: 
1.0K 
I . IK 



1.2E 
1. 31 
1.5K 

1.6K 
1.8K 
2. OK 
2.7K 
2.41 
2.7K 
3. OK 
3.31 
3. 61 
3,91 
4.3K 
4.7K 



5. IK 22K 

S.SK 21* 

6.2K 27K 

6.81 301 

7.51 3JI 

8,21 36K 

9. 1 1 39K 
101 



J.'.. 
51 K 
56' 
E2K 
645) 
IS! 



91k 
100* 

110K 
120K 
130K 

1501 
160K 
1S0K 
2O0K 
22DK 
710* 
2701 
30OK 
330K 
360K 



3904 
1301 
470K 

5101 
S60I 
6201 
6801 

1501 
8201 
9101 
l.OH 
I. in 
1.2H 
1 .344 
1.511 



1 . m 
1 jm 

2.2H 

2.7H 
3.0K 
3.3H 
3.SK 
3,9H 
1.3M 
1.1H 



-6, 2m 
•6.W 
*1.SN 
'S.2N 
*9,1H 
-10« 
•11B 
'12M 



l/2w 
only) 



POWER SUPPLY KIT 

-JV, *i.l<J t KliV 

A r i-lla L J L CU i^urt nu|.|..|v U<inr] 

» UW/tW CT Lri5i1oi»i.4. 1- 
LjuIAGiT And J ■ LH 1 J 0T * rtf it t j,i o r J 
tu ■— \-\-'~ t ' ■"" '^>' «4ttar|rlr 

HtWt Sbnat il I rjn j oj*al i*,t t\V 

P4VRT1S IHCluDCD 

Tr aii-a! .j-r-: 

I rai-tjulfttiirt 

r W j : J 

1 dj4?dr> 

. 1 j - j,i- 1 [ F I 3 DO J f 
l7*lj*l7 ■ t n r [ .aa i 
} .. .1.1 ji<: : : ii r ■ 19 .1 




ea 


$17.50 


10- 


16.00 


25- 


15.00 


4 


shipping 



CR1S1/IL CONTROLLED TIME B«E KIT 

'-■:,■::-■'. :-■- .r;--. lhaj. Oh." !-■: :■■:>■; J-j:3utI-- 

'.-."■rr *< "A* iait eiapulir frcqiuic i ei. 'ar* jc, 
3i*ct af tut fuLitannt. ffn z^fiU : . fr*$iatiK-j 
tHlZOtot (HJf 6* UAttt -ilT-h * ffWvWt? HlfJiH-r tlrf 
' nc-TEiied mtCLiriicy, 411 cmt^HEs ir* tu1**rt<i. 
'lit tju! vdHiijv nr-jt It 5-lJ'iiX. Lgu (KOwr 

''j;-- •■(-*.>-•. .i— i--. :-t ult OC 4 ft blEXatr? 35 

','t :5-*" ■rjj'ct 'or i eMiiiv*niiint ' taa --4 c i •• .- 

JS1'.. "'- .;-'*:*■: L:.i-- i% :■•. -tz tO ' "■ 

■r-t : \1 iibU of Hifwa'isi -:.ic :«>■::" 

:e j j tmxKi. 

'JUTS lmCL'JStO 

:-irt counur 
J'tle* tir. t-ia 

Jlalf E.15 

J.57H* '*( 4:171 til 




Paynwnt l?y check, 11,0* . UPS/C0O H H/C or VISA. Add Sia2 5 for 
iMppini]/h*iiUlling in U S, Civnedi ind fteXmCO. Additional cfairg* 
for UPS COO or BLUE LABLE. Othsr Cquntrl^ St H + 5* of order 
total, Cilifornla reiidertt? -add sales tut. Hlnlmun order $10.00 
SiCHDOl 1 ! \S\) <i(JVUSMENT OKDERS AtCfHEP ON OFFICIAl 



JNTKRNATIONAIa tLKCTBOMCS LNI.lMITKD 

435 First St Suite 19 
Solvang, Ca 93463 
805-6889-2747 
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100 W CLASS A 
POWER AMP KIT 

Dynamic Bias Class "A" circuit design makes this 
unit unique in its class. Crystal clear, 100 watts 
power oulput will satisfy the most picky fans. A per- 
fect combination with the TA-1020 low T.I.M. ste- 
reo pie-amp. 
Specifications: 

■ Output power: 1D0W RMS into B-ohm 

125W RMS into 4-ohm 

■ Frequency response: 10Hz - 100 KHz 

• T.H.D.: less than D.006% 

■ S/N ratio: better than SDdB 

• Input sensitivity: IV max. 

• Power supply: ±40V @ 5 amp 



ettztt 



TA-1000 KIT 

151.95 

Power 

trantformer 

tia.uO lick 



REGULATED VARIABLE 
D.C. POWER SUPPLY KIT 

Uses UA723 I.C. and 2N3055 power transistor as 
regulator. Oulput voltages can be adjusted from O-30V 
at an internal resistance of less than 0.005 ohm; ripple 
and noise less than 1 MV; with built on board LED and 
audible overload indicator. Kit comes with P.C. board: all 
electronic components. transformer, connectors: 2 panel 
melers lor voltage and amp: a professional loot metal 
cabinet and instructions. 

Model TR-88A 0M5VD.C. 3 amp 
Model TR-88B 0~-30V D.C. 2 amp 



$59.50 
par kit 




WHISTLE ACTIVATED 
SWITCH BOARD 



All boards are pre- assembled and lesied. Vour whistle to 
Us FET condenser microphone Irom a distance, as laras 
30 feel away (sensilivity can be easily adjusted) will 
turn the swilch on, then latched you whistle lo il again 
men it turns oft Ideal for remote control leys, electrical 
appliance such as lights, coffee pots, TV, Hi-Fi, radio or 
other projects. Unit works on 9V D.C. 






Model 9B8 
50 each 



SUB MINI SIZE FET 
CONDENSER MICROPHONE 

l\ Specification: 

1\ Sensitivity: — 65dB ± 3db 

%V FEQ. Response: 50 Hi 8 KHz 

Hi ^^_ Output Impedance: 1K ohm max. 
T^^B Polar Patlern: Omni-directional 
M Power Supply: 1.5V 10V D.C. 
^^ Sou nd Pre ssure L evel : M ax. 1 20d B 
EM4RP $2.50 ea. or 2 lor $4.50 



NEW MARK III 

9 Sleps 4 Colors 
LED VU 

Stereo level indicator kit with arc-shape display 
panel!!! This Mark III LED level indicator is a new 
design PC board with an arc-shape 4 colors LED dis- 
play [change color from red, yellow, green and the 
peak output indicated by rose). The power range is 
very large, from -30dB to +5dB. The Mark 111 in- 
dicator is applicable to 1 watt - 200 watts amplifier 
operating voltage is 3V - 9V DC at max 400 MA. The 
circuit uses 10 LEDs per channel. It is very easy to 
connect to the amplifier. Just hook up with Ihe 
speaker output! 
IN KIT FORM 11 0.50 



2 WATT AUDIO AMP 

Pre assembled units. All you need is to hook up Ihe 
speaker and the volume control. Supply voltage from 9" 
15V D.C. measures only 2" x 3'/i", making it good for 
portable or discrete applications. Comes with hock up 
data. 



BUY 2 FOR 
$4.99 




MARK IV 15 STEPS 

LED POWER LEVEL 

INDICATOR KIT 

This new stereo level Indicator kit consists of 35 4- 

color LEO (15 per channel) to indicate the sound 
level output of your amplifier from — 36dB — i-3dB, 
Comes with a well-designed silk screen printed plas- 
tic panel and has a selector switch to allow floating 
or gradual output indicating. Power supply is 6~ 
12V D.C. with THG on board Input sensitivity con- 
trols. This unit can work With any amplifier from 1W 
fo 20OWI 

Kit includes 70 pes. driver transistors, 38 pes. 
matched 4-cofor LED. all other electronic compon- 
ents, PC board and front panel. 



MARK IV KIT $31 .50 





MARKV 15 STEPS 

LED POWER OUTPUT 

INDICATOR KIT 



All (u nclrons same as M ark I V bu I Ih is is with heav y d uty 

aluminum front plate and case. Can beeasily slot into Ihe 
dont panelol youraulo, truck or boat. Operates on 1 2V DC. 




$41.50 EACH KIT 



BATTERY POWERED 

FLUORESCENT LANTERN 

MODEL 888 fl FEATURES 

3- Circuitry: designed for operation by high 
efficient, high power silicon tran sister 
which enable Illumination maintain in a 
standard level even the battery supply 
drops to a certain low voltage. 
■ 9" 6W cool/dayfight miniature fluores- 
cent tube. 
■ 8 x 1.5V UM-1 (size D) dry cell battery 
- Easy sliding door for changing batteries 
im ^n fa ' Stainless reflector with wide angle in- 
5tu.au tfl creasing lumination of the lantern. 



30W + 30W STEREO 
HYBRID AMPLIFIER KIT 

II works in 12V DC as well! Kit Includes 1 PC SANYO 
STK-043 stereo power amp. IC LM 1458 as pre amp, 
all other electronic parts, PC Board, all control 
pots and special heat 
sink for hybrid. Power 
transformer not in- 
cluded. II produces ultra 
hi-fi output up to 80 
watts [30 watts per 
channel) yet gives out 
less than 0.1% total har- 
monic distortion bclween 




$32.50 PER KIT 



lOOMz and 10 KHz. 



5W AUDIO AMP KIT 

2 LM 380 with Volume Control 
IttUlUi "• Power Suply 6 18V DC 
ONLY $6.00 EACH 




PA 

- 



Tvpe NUJ-52E 



PROFESSIONAL 

PANEL METERS 

A. 0-50 J A 8.50 ea. 

B. 0-30VDC S.50 ea. 

C. 0-50VDC 8.50 ei. 

D. 0-3ADC 9.00 ea. 

E. 0-1OOVDC 9.00 ea. 



All meters white face with black 
scales. Plastic cover. 



S£i 0.5" LED 2£jQ 
ALARM CLOCK MODULE 
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ASSEMBLED! NOT A KIT! 

Features: • 4 digits 0.5" LEO Displays • 12 hours 
real time formal • 24 hours alarm audio output 
• 59_min_. countdown timer « 10 min. snooze control. 
ONLY $7.00 EACH 
SPECIAL TRANSFORMER 
FOR CLOCK 
$2,50 
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DIGITAL AUTO 
SECURITY SYSTEM 



4 DIGITS 
PERSONAL CODE!! 



SPECIAL $19.95 




proximity trigger 
voltage triggered 

mechanically triggered 

This alarm protects you and itselfl Entering pro- 
tecled area will set it off, sounding your car horn 
or siren you add. Any change In voltage will also 
trigger Ihe alarm into action. If cables within pas- 
senger compartment are cul, Ihe unit protects itself 
by sounding the alarm. 3-WAY PROTECTION! 

All units factory assembled and tesled - Hot a kit 1 



SANYO HYBRID AUDIO 
POWER AMPLIFIER I.C. 




Typical ratings 

Operaling case temp. B5°C, 

T.H.D. = 0.5% l = 2f>-20KHZ 

Input resistance Po = 0,1 W 30Kjl 

Power band width 20HZ<~20KHZ 

Freq. response 10HZ~tOOKHZ 

Oulpul resistance = 8-a. 

With built in protection circuit. 

All unils come with data sheel. 

PART OUTPUT (W) SUPPLY VOLTAGE PRICE 

STK040 10W+10W Stereo±16V D.C. $14.50 

STK04I 15W+15WStereo±20VD.C. $18,50 

STK043 20W+20W Slereo±22V DC. S2.50 

STK054 23 WATTS ±23V D.C. $13.50 

STK056 30 WATTS ±22V D.C. $18.50 

STX050 50 WATTS ±35V D.C. $26.50 

STK070 70 WATTS ±42V D.C. $32.50 

STK1050 100 WATTS ±50V D.C. $40.50 



PROFESSIONAL FM 
WIRELESS MICROPHONE 

TECT model WEM-16 is a factory assembled FM wire- 
less microphone powered by an AA size battery. 
Transmits In the range of 88-108MHz with 3 transis- 
tor circuits and an omni-directional electric conden- 
ser. Element built-in plastic tube type case: mike Is 
6'A" long. With a standard FM radio, can be heard 
anywhere on a one-acre lot: sound quality was 
judged very good. 

$18.50 



FOR 'BOX' BUILDERS 

Pre-Drilled PC Board $17.50 

Toliiod Coils [Set of 4) t 3.00 

Multi Turn Trim-Pols 10K ohm $ 2.50 

Trimmer Capacitor 6-35pF $ 0.60 

MC1358 $ 2,50 RC1458 5 1,00 

MC1350 t 2.00 LM3U0 $ 1.80 

MC1330 $ 3.50 LM34DT-15 J 1.20 

NE565 $ 2.00 

We also have transformer, capacitors set, resistors 
sel anlenna transformer. Please call for price. 



LCD CLOCK MODULE! 

- 0.5" LCD 4 digits display ■ X'lal controlled cir- 
cuits ■ D.C. powered (1.5V battery) ■ 12 hr. or 24 hr, 
display * 24 hr. alarm set > GO mm. countdown timer 
■ On board dual hack-up lights • Dual time zone dis- 
play ■ Stop watch function. 

NIC1200(12hr) $24.50 EA. 
NIC2400 (24 hr] $20.50 EA 



SANYO UHF 
VARACTOR TUNER 

For UHF CH 14--83 
Tuning voltage + 1V^+- 28V/D.C, Input impedance 75 
OHM. I.F. band width 7"16 MHZ. Noise figure 1 1.5 dB 
MAX. Size 2W k 1 Vi" X J A", Supply vollaoe 15V D.C. 
Sound I.F. = 58.0 MHZ. Video I.F. - 62.5 MHZ 



All units are brand new 
Irom Sanyo. 
MODEL 115-B-405A 
$35.00 EACH 





FLUORESCENT LIGHT 
DRIVER KIT 

12V DC POWERED 
Lights up 6 — 15 Walt Fluo- 
rescent Light Tubes. Ideal 
for camper, outdoor, auto or 
boat. Kit includes high volt- 
age coil, power transistor, 
heat sink, all other electro- 
nic parls and PC Board, light 
tube not included! 




With Case Only 
$6.50 Per Kit 



SUPER FM WIRELESS 
MIC KIT — MARK III 



This new designed circuit uses high 
FEQ. FET transistors with 2 stages 
pre amp. Transmits FM Range (SB- 
120 Mite) up to 2 blocks away and 
with the ultra sensitive condenser 
microphone that comes with the kit. 
allows you to pick up any sound 
within 15 ft. awayl Kit includes all 
FMC-105 electronic parts. DSC coils, and P.C. 
S11.50 PED KIT Board. Power supply 9V D.C. 



**«k P 



PRESS-A-LIGHT SELF 
GENERATED FLASHLIGHT 

EXCLUSIVE!! B.95 ei Never worry about battery. 

- v Model F- 179 because it has none! Easy 

i^ V to carry in pocket and handy 

^% ^L to use. Ideal tor emergency 

v V light. It generates its own 



eiecirlc.lv by squeezing grip 

Jever. Put one in your car. 



boat, camper or home. You 
may need it some f.met 



ELECTRONIC DUAL 
SPEAKER PROTECTOR 

Cut oft when circuit is shorted 
or over load to protect your 
amplifier as well as your 
speakers. A must lor OCL 
circuits. 

KIT FORM 
f 8.75 EA. 




'FISHER" 30 WATT 
STEREO AMP 



m 



Super Buy 
Duly S18.50 



MAINAMP[15Wx2) 
Kit includes 2 pes. Fisher PA 
301 Hybrid IC all electronic parts 
with PC Board. Power supply ±: 
16V DC (not included). Power 
bandwith(KF1% ± 3d B). Volt- 
age gain 33dB. 20Hz - 20KHz 



SPACE WAR SOUND 
GENERATOR BOARD 

> /j Brand new preassembled module 

- for a toy taclory. The board gives 
out 6 different selectable space 
sound wil h LED light effect. Sounds 
include UFO take-olf. space gun Wast. wave, and space 
chime. 7 LED on I he board will work with the sound. 
Requires 9V battery lo operate. Speaker rat included. 
S?E":iA. US) EACH SffiAKERjIlj EACH 




ELECTRONIC PIEZO 
BEEP BUZZER 

Unique surplus W Dia. piezo ceramic 
disc on circuit board gives a distinct 
high freq. buzz Unit contains an I.C., 2 
caps, S resistors and is already preas- 

se rnbled. Rwu i re s 9V battery lo operal e. 
SPECIAL 2 FOR ».» 



2 BIT COUNTER, WARBLE 
PULSE ALARM BOARD 

This new assembly easily converts 
lo a counter, stop watch, warble 
and pulse alarm generator by add- 
ing a few components We supply 
the data and typical applications 
Requires 9V battery lo operate. 
SPECIAL 2 FOR f1.ll 




PUSH-BUTTON SWITCH 

hVOpen Contact 
Color: Red, White. Blue, Green, Black 
3/t1.0XJ 
,^k HI Close also Available 

^P 50e each 

LARGE OTY. AVAILABLE 



Wi 



HEAVY DUTY 
i.\3« CLIP LEADS 

Vj 10 pairs — 5 colors Alligator clips on a 
22" long lead. Ideal for any testing. 

j2. 20/ pick 



BATTERIES 

PK.rflO.00 I y—-^_ H I CKEL CADMIUM 



2 PKS/S19.00 




BATTERY 
PACK 
■D' SIZE 



ILLUSTI1ATEO 
LESS COVER 

Datpiil: 3.6 Voltl ® JO Ana/Hoar. Consists of three ticli. 
1 2 Volt "0" size Nickel Cadmium Celts slicked and plastic 
film encapsulated Tabs are predicted at each end for tlec- 
iricat connections. The individual cells can be cut apart it 
tesired Rated recharge rale is 30 mA. 14-te hours. Size 1 
Ift" dia x 7" tang Hew Shpg W1 each pack. 1 lb. 



12C" SIZE BATTERY PACK 

10 C sire ni-cd battery in dng pack, 
gives out 12.5V D.C. 1.8 amp per 
hour. All fresh code, pull-out from 
.movie cameras. Can be disc on nee 
led to use as single c ceils. Hard 
ho find f 15.00 per pack ot 10 batteries 



'<T4 



NI-CD BATTERY SALE 

12V Pack 450 MZ/HR Size 3" x 1" x 2" 
W.OOPER PACK 




4 AA Pack 450 MA/HR 
mi) PER PACK 

All above baiteries are used but late date 
code and we guarantee to take back all bad ones tot exchange 



r 



GELCELL6V9AMP/HR 

SEALED LEAD ACID 
„ RECHARGEABLE 
T BATTERY 

* Sealed construction permits this battery 
lo be operated in any position Recharge 
rate 2. 1 5 amp max, for U- 16 hours. All 
brand new. Limited quantities. Size of 
ballery 4 V." x 2«" x 5V 

tHJIlHl 



ELECTRONIC PIN BALL 
MACHINE 

That sounds and plays like I he 
, real thing All units are brand 
newbutwilhoulthecase Func- 
tions of the game include double 
Hipper control, kicker control, 1- 
4 players, 3 speed ball control, 
tilt switch, automatic score, extra 
bonus cave and many more All 
solid stale with LED panel, no 
moving parts. Requires 9V bat- 
tery to opetate. speaker not 
included. 



§ 



A perfect gift for yourself or friends. 
SPECIAL fl.99 EACH 
SPEAKER t1.zS EACH 



- ULTRASONIC 

<*7\ SWITCH KIT 



Kit Includes the Ultra Sonic Transducers, 2 PC Boards 
for transmitter and receiver. All electronic parts and 
instructions. Easy to build and a lot of uses such as 
remote control for TV. garage door, alarm system or 
counter Unit operates by 9-12 DC. S 15.50 



COMPLETE TIME MODULE 

0.3" digits LCD Clock Module with month 

and date, hour, minute and seconds. As 

well as slop watch function!! Battery 

and back up light is with the module. 

Size ot the module is 1" dia. Ideal for 

use in auto panel, computer, instrument 

and many others! S1.95 EACH 




SOUND ACTIVATED SWITCH 

.- Alt parts completed on a PC Board 

' lla^. SCR wilt turn on relay, buzzer cr 

<^V>b. trigger other circuit tor 2 ■ 10 sec. 

^M| (adjustable). Ideal far use as door 

^^■B alarm, sound controlled toys and 

^» many other projects. Supply voltage 

$1.75 u. 15V 3VD.C. 2 for $3.00, 



*% FORMULA INTERNATIONAL INC. 

^^^ *^^ ■ 1 — i. . I ■.Alii j* — n:> i.jiiPk. ,.ii ;i:U*Fi""'t f _ 




REGULATED DUAL 
VOLTAGE SUPPLY KIT 

*4 30V DC 800 MA adjustable, fully regulated 
by Fairchifd 7SMG and 79MG voltage regulator I.C. 
Kit includes all electro- 
nic parts, filler capaci- 
tors. I.C, heat sinks 
and P.C. board. 
f 12.50 PER KIT 



AA SIZE NI-CD 



SPECIAL SALE 
4F0HSJ.00 
RECHARGEABLE BATTERIES 

LIMITED QUANT I TV AVAILABLE 



SUB MINIATURE 
TOGGLE SWITCH 

6 AMP 125V A. C 



SPOT 


tl.20 


SPOT MOMENTARY 


31,40 


DPDT 


SI 80 


DPDT MOMENTARY 


51.(0 


DPDT (CENTER OFF) 


SZ20 


SPOT 


tl.20 


3PDT (CENTER 0FF[ 


iZ.50 


4PDT 


$2.80 


4PDT (CENTER OFF) 


S3 BO 
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POWER SUPPLY KIT 

0-30V D.C. REGULATED 
Uses IIA723 and ZN3055 Power 
Tfl output can be adjusted from 
0-30V. 2 AMP. Complete with PC 
board and all electronic parts. 
Transformer for Power Supply, 0-30 Power Supply 
2 AMP 24V X 2 S8.50 $10.50 each 




FLASHER LCD. 

Unique design combines a jumbo red LED with an IC 
Hasher chip in one package. Operates directly from 
5V-7V DC. No dropping resistor neded. Pulse rate 
3Hi @ 5V 20mA. 

Z for 12 .20 __ 



^ 



BIPOLAR LED RED /GREEN 

2 colors in one LED, green and red. changes color 
when reverse voltage supolv. Amazing! 
2 FOfl f2.20 



ELECTRONIC SWITCH KIT 



CONDENSER TYPE 

Touch On Touch Off 

uses 7473 I.C. and 

12V relay 

$5.50 each 




1 WATT AUDIO AMR 



All parts are p re-assembled on a 

mini PC Board. Supply Voltage 6 

9VD.C. SPECIAL PRICE t1,95 ea. 



V 
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LOW TIM DC STEREO 
PRE-AMP KIT TA-10 20 

Incorporates brand-new D.C. design that gives a 
frequency response from 0Hz — 100KHZ ±0.5dB! 
Added features like tone defeat and loudness control 
let you tailor your own frequency supplies lo eli- 
minate power fluctuation! 

Specifications: • T.H.0. less than ,005% ■ T.I.M. 
less than .005% ■ Frequency response: DC to 1O0KHz 
±0.5dB ■ RIAA deviation: ±0,2dB • 5/N ratio: bet- 
ter than 70dB ■ Sensitivity: Phono 2MV 47K/Aux. 
10QMV 10OK ■ Output level: 1.3V • Max. output: 15V 
■ Tone control: bass ±10dB (ffl 50Hz/trebte ±10dB 
fffl 15Hz ■ Power supply: ±24 D.C. @ 0.5A 
Kit comes with regulated power supply, all you need 
Is a 48V C.T. fransformer @ 0.5A. 
ONLY 544.50 
X' former 
$4,50 ei. 




SOLID STATE 
ELECTRONIC BUZZER 



Mini size 1" x %" x W 

Supply voltage 1.5V- 12V 

.Ideal for Alarm or Tone Indicator 



trJIMUJfl AND MAUDLINS CHAH«r" 

0»«- lit 00 aursmn 



.ITr^u™ OriUr l!B.oe/C*lll. RtiiaifttL AdJtH5*l- . . 
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PttC OUNT TKi-W* MMH AJOI 

cowpurn mOMUtt 




t Discount * 

on TRS-BO's 

24-3001 4K Color, «60.00 

2o-10M 16K III 338 [0 

26-1003 64K 1 DRIVE, . . 34«J.0O 

1-800-841-0860 toll run 

M1CKO MANkOIMIHT STSTtMl. INC. 

Bawrnowt Ploia Shopping Canrtr 

IISC l.!.n( A, SI 

Cairo. Gwrgia 31720 

HI 3) 377-7120 GV. Priori. Ho 



Buy 
Gov't 

Surplu: 

SAVE 

To 

SSV. 



Send 60c For Big Bargain Catalog 



lOOtVl Of liritlni; lurpiu*. Imii 
ftftiftd Ham* Hiw Iquipmint 

CBMFIHEfm * ■TIMCHR * (LUI KOIaf, 

nuraewn ■ kuckh * pawn fuvti 
:.i,i . i in-- nrmuHliin. ■ it iin.* : 
iiij iumm *ni". * iPtmi HRI 

Tlin < lUtXIiUH > TMh HUH 

X r [ii iu LI ■: ■! * il lrJMl * PL*r, 




SURPLUS CENTER 



iox s^iot-ei 



Lincoln., N-rbruiko 
ZJpCod* Mi; 01 



ATTENTION 
ELECTRONIC TECHNICIANS 

Highly t flee live Home Sludy USEE Degree Program for Expert 
enced f-ieclronic Technicians Our New Advanced Placemen; 
Program grants Credit lor greviwis Schooling 4 Prolessiwial 
Experience Advance Rapidly! Our 36IFI Year! Free DescnpnvG 
Literature 

COOK'S HSTTTUTE OF ILECTBOttCS EHMtEEMM 
Desk 10 • P.o Box J0345 • Jackson. MS 39209 
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NEED YOUR ORDER CALL TOLL FRKE 

shipped today? 800-538-5000 

CALL US FOR VOLUME QUOTES. ALL MERCHANDISE 10D% GUARANTEED. 
WE WILL BEAT ANY COMPETITORS PRICES. GIVE US A CALL AND WE'LL PROVE IT. 



MA1012A CLOCK MODULE 

Complete alarm clock module with special 

transformer and spec sheets included. 

Just add switches. 



3" Common Cathode LED Display 

These are first quality RED displays 
manufactured by H.P. 

#5082-7760 .79ea 100/$65 



8038 

INTERSIL 

FUNCTION 

GENERATOR 

3.99ea 5/17.50 



95H90 

350MHz 

ECL 

PRESCALER 

CHIP 
7.99ea 5/35.95 



T.V. 




CIRCUITS 


MC1330 


1.89 


MC1350 


1.29 


MCI 358 


1,79 


LM380 


1.29 


LM565 


.99 


LM741 


.29 


LM1310 


1.90 


LM1800 


1.99 


LM1889 


2.49 



RAM SALE 

4116— 300NS 8/19.95 100/2.25ea 
41 16— 200NS 8/27.95 100/3.00ea 
21 14L—300NS 8/29.95 100/3.00ea 



TRANSISTOR 
SALE 



2N3904 lOr'l.OO 

2N3906 10/1.00 

PN2222 10/1.00 

2N3055 .79 

10/6.99 



EPROM SALE 



2708 450NS 
2716 5V-450NS 
2732 INTEL 
2532 Tl PIN OUT 



4.95 
7.95 

29.95 
21.95 



8/4.80 
8/6.95 
CALL 
CALL 



JDR MICRODEVICES, INC. 

1101 South Winchester Blvd. 

San Jose. California 95128 

40B-2471SS2 



800-538-5000 



iii.i -.l-i I'm ■.!■■ 



TERMS: In- 

elude £2 for 

■hipping, f 10 

minimum order. 

Send SAKE: fur 

complete catalue.. Buy Area Res. udri ii -"-.. sales rjj-. 

Calif. Res. add 0% sales lax. We reserve the right to limit 

quantities and substitute manufacturer. Price* subject to 

change without notice. 
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HAND HELD GAME BOARD SPECIALS 

These arte the complete functional circuit boards from 
popular hand held games — no case or ban Ernes supplied. 

Computer Perfect 

Has 10 LEOS and tone signals. Voutry 
to guess correct button sequence lo 
light LEDS in order Requires two 9V 
battefies With instructions C24404 
$4,50 

Computer Mind 

You guess the secret number stored m 
computer chip memory. Has 1 LEDS and 
keyboard. Requires one 9V battery With 
instructions, 

C24405 15.75 





Starsound Board 

Unique board uses IC circuitry and gravity switch to 
produce space engine sounds Point (he board 

downwards and it produces "idle" sounds. Point 

upwards and the' sound Increases m pulsating 

frequency 10 produce "Blastoff sounds. Originally 

had LED circuitry but this has been removed 1 1 ± 

Sound portion is 100% perfect. BEm^s^S^ *> 

Requires 9V battery 

and speaker C24406 $2.50 

2" Speaker lor above C2431 1 99c 



IP^ 



120 VAC 
Xenon 
Strobe Kit 

Com title variable 
.Hi- slrobe light kn 

Contains 

alt parts, r 

PC board. 

line co rd 
and 

instructions 



S7.50 



Super LED 
Flasher Kit 

Great for Robo( projects I his 
simple to build kit uses IC 
circuitry to randomly flash 4 
LEDS: 2 red. 1 yellow, 1 
green. Complete wllh all 
parts, PC board and 
instructions. Size: 2" x ST. 
Operates on 9VDC 
CZ4407 14.90 



1*8^ 



48* 



CHANEY 

^■■V electronics inc. 



P.O. BOX 2H53B 
DENVER,, COLORADO B0327 



nr? Orders. • M ■nin , . v m AD Orcc S6. 00 

781-5750 ■ P L case inctutUr S1 50 So? pcKlirje 

* VISA MC *£Cep1*0 
■ Pnone wfat% *r* welcome 

Send for out trot catalog at un/quc itums 
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APRIl/°©//sW. c " 

Nd. we're not crazy, . .we jusl have a lol ol parts we want lo 
move, and you're the one who benefits. Slock up now! 

f PRICE BREAK : 

6 K dynamic RAMs -8/$ 29 

These 10p qua.lily, low power. nigh speed 1200 
ns] parts expand memory In TRS*flQ' A. -l\, and -III 
computers f color maebme, too] as well as 
machines made by Apple. Ex<dy, Heath, newer 
PETs. etc. Backed by 1 year Hmiled warranty. Add 
13 roi two dip Bhunis plus 'RS-eo j conversion 

I ns truCI ions , ■ ma « . t w -i. j <» •«*,. cm»M< 

miscellaneous 

i 4511 BCOlo7segdcicode/drvr V*2 

| <512 8 channel data selector 4/S2 

| £101 CMOS IK low power memory (0/117,50 

1000 uf 35V axial capacitor W12.00 

10.000 uF 10V axial capaculor 5/S2.00 

j S-tOOcajd Bdrjeqonneclors 10/S29.SO 

I Ftesister n»l. (cut 1 beni le^dsj 1OO0/SS 

J RCA phono jacks - tt>ese are super quality, closed 

circuit jacks mat are ite best we've seen in 

rears American made. 20. -Si. 9 5 

I 2102 low power I K static RAM 1 0/S3.SO 

| Goncral purpose silicon slejnal diodes &0/S2 

I GT6306 NPN darfincjlon. mm gain 7000. 




100/U.95 

100/ $7. 95 
100/SH.95 

5/S2 
1/S2.50 



25V 2O0 m A , Tt»2 package 

j NPN Iran 5-s(Or si mriarJN 3904 

, PNP IranstStor similar 2 S3905 

j 4N2S oplo^coupfcer 6 pin mini0i[}. 
MCT-2VIL-1 pinout 

I IN 76477 com p lex sou nd generator 

t New low price? MA1001 12V DC clock module. 
St 0.95, matching case $3.95. 

j. Opto-lioliliCir Grab Bag - 50 mixed opto-isolators 
(TC-m a major manufaCEurer. Unmarked G and S 
lead itun Hi i ps inrlurfe slnrjlp and. dual lype^ 
with diOde, iransisior. and darlincjlon outputs. 
Tesl them yoursell ar-tJ save! Not recom- 
mended for beginners, £0/54 



Kilt: O* I. . ■ . :*viwr>D' nun -rliuna 

ii«i it-iJVffl^ iJaOB*r^wi--g VISA iri Wisrit-ji-.) «rt 
tU KAMI an|, <jiI .4,11' UZ-HM 74 r*rt lr1GIu« U i 
I UP Pi CM Hill!*- I IA >,'•**$• r*n.Kiul nalxia 

FREE CATALOGUE' Firm qui rntxo abgul Qur »iCQp1irjnar woaucn unfj tor Hi CUM 
: t\ eanli in ■Mumpi lor«tgn antnn add 17 m*j1u ixm&i» *nti ard«n 





AMBl ^H 4b Licenced by Sinclair Research Lid. ^_ 

Microcomputer 

for everyone at 
a Micro Price 



The IMkrofkel 



The unique 

and valuable 

components of the MicroAce 

The MicroAce is not just another personal 
computer. Quite apart from its exceptionally low 
price, the MicroAce has two uniquely advanced 
components: the powerful BASIC interpreter, and 
the simple teach yourself BASIC manual. 

The unique versatile BASIC interpreter offers 
remarkable programming advantages: 

• Unique 'one-touch' key word ontry: the 
MicroAce eliminatai a great deal of 
tiresome typing. Key words {RUN, PRINT, 
LIST, etc.) have their own (Ingle-key entry, 

• Unique syntax check. Only lines with correct 
syntax are accepted into programs. A cursor 
identifies errors immediately. This prevents 
entry of long and complicated programs with 
faults only discovered when you try to run 
them, 

• Excellent string-handling capability — takes up 
to 26 string variables of any length. All strings 
can undergo all relational tests leg. 
comparison). The MicroAce also has string 
Input — to request a line of text when 
necessary. Strings do not need to be 
dimensioned. 

• Up to 26 single dimension arrays. 

• FOR/NEXT loops nested up 26. 

• Variable names of any length. 

• BASIC language also handles full Boolean 
arithmetic, conditional expressions, etc. 

• Exceptionally powerful edit facilities, allows 
modification of existing program lines, 

• Randomise function, useful for games and 
secret codes, as well as more serious 
applications 

• Timer under program control. 




PEEK and POKE enable entry of machine code 
instructions, USR causes jump to a user's 
machine language sub- routine. 

• High-resolution graphics with 22 standard 
graphic symbols, 

• All characters printable in reverse under 
program control. 

• Lines of unlimited length. 

'Excellent value' indeed! 

For just $149.00 {Including handling charge) you 
get everything you need to build a personal 
computer at home... PCB, with IC sockets for all 
ICs; case; leads for direct connection to a cassette 
recorder and television (black and white or color): 
everything! 

Yet the MicroAce realty is a complete, powerful, 
full-facility computer, matching or surpassing other 
personal computers at several times the price. 

The MicroAce is programmed in BASIC, and you 
can use it to do quite literally anything, from playing 
chess to managing a business. 

The MicroAce is pleasantly straightforward to 
assemble, using a fine-tipped soldering iron. It 
immediately proves what a good job you've done: 
connect it to your TV ... link it to the mains adaptor 
... and you're ready to go. 

Fewer chips, compact design, 
volume production-more power 
per Dollar! 

The MicroAce owes its remarkable low price to its 
remarkable design: the whole system is packed on 
to fewer, newer, more powerful and advanced LSI 
chips. A single SUPER ROM, for instance, contains 
the BASIC interpreter, the character set, operating 
system, and monitor. And the MicroAce IK byte 



- a new generation of 
miniature computers 

A COMPLETE COMPUTER 
for $149.00 for 1K Kit 

Post and Packing FREE 

(Add 6% Tax for Shipments inside California) 

RAM (expandable to 2K on board) is roughly 
equivalent to 4K bytes in a conventional computer 
— typically storing 100 lines of BASIC, (Key words 
occupy only a single byte.) 

The display shows 32 characters by 24 lines. 

And Benchmark tests show that the MicroAce is 
faster than all other personal computers. 

No other personal computer offers this unique 
combination of high capability and low price. 

The MicroAce teach-yourself 
BASIC manual. 

If the features of the BASIC interpreter mean 
little to you-don't worry. They're all explained in the 
specially-written book free with every kitl The book 
makes learning easy, exciting and enjoyable, and 
represents a complete course in BASIC 
programming-from first principles to complex 
programs. (Available separately -purchase price 
refunded if you buy a MicroAce later.) 
A hardware manual is also included with every kit. 

The MicroAce Kit: 

$149.00 with IK COMPLETE 

$169.00 with 2K 

Demand for the MicroAce is very high: use the 
coupon to order today for the eaMie&t possible 
delivery. All orders will be despatched in strict 
rotation. If you are unsuccessful in constructing 
your kit, we will repair it for a fee of S2Q.O0, post and 
packing FREE- Of course, you may return your 
MicroAce as received within 14 days for a full 
refund. We want you to be satisfied beyond all 
doubt — and we have no doubt that you will be. 



ZSC A microprocessor 

chip, widely recognised 
as the best ever made. 



Sockets for 
TV, cassette 
recorder, 
power 

supply 

SUPER 
ROM. 




■■■■....■■ 



Your MicroAce kit 

contains... 

• Printed circuit board, with 
IC sockets for all ICs. 

• Complete components set, 
including all ICs-all 
manufactured by selected 
world-leading suppliers. 

• New rugged keyboard, 
touch -sensitive, wipe- clean. 

• Ready-moulded case. 

• Leads and plugs for 
connection to domestic TV 
and cassette recorder. 
(Programs can be SAVEd 
and LOADed on to a 
portable cassette recorder.) 

• Mains adaptor of 600 mA 
at 9VDC nominal 
unregulated. 

• FREE course in BASIC 
programming and user 
manual. 



JOIN THE REVOLUTION - DON'T GET LEFT 
BEHIND - ORDER YOUR MICROACE NOW!! 



Send Check, Money Order or quote your Credit Card No. to: 
MicroAce 1348 East Edinger, Santa Ana, California, Zip Code 92705. 
or phone (714) 547 2526 quoting your Credit Card Number. 



Quanlily 



Description 



Unit Price 



TOTAL 





MicroAce Kit IK 


$149.00 






MicroAce Kit 2K 


S16S.00 






Manual 


$10.00 






1K Upgrade Kit 


$29.00 




Shipmen 
add 6% 


ts inside California 
TAX 


TOTAL 





Arnex. 
Diners 
Check 

Money Order 
Master Charge 
Visa 



Card No.. 



Exp, Date- 



Name_ 



L 



Address- 
ty 



. State. 



,Zip_ 
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3J 



ID 



123 



r 



21 >=^COMPUTER 
^MQDUCrS 




g 

Q 

£ 

124 



ATTENTION VIDEO HOBBYISTS!!! 

* BOX Li U I L D fc R '.. 

* USE AS A EMOT? TUNER/TIM EH 

+ FULL SCHEMATICS AVAILABLE 

* FOR ONLY 45.50! - FREE W r PURCHASE 

A RKarr! Spaoil Pu'chj^* Aftj#t Ui To P:f-i*-ni Ire FcHkwng 

NEW, UNUSED COMPONENTS 
FfW Tit RCA VDT-ZOI TM^tutnii Biarttr 



439.M 
»1*.W 



2 V W*Mitow*lAu*}tV***W 

norihi lOwa 




LOW COST FL' 



874*8 



DISK SUBSYSTEM 

54ir*np fDO 120-0 R] Witt Flcwy O&n^tfr 
ItrijS'lWl. C*i*. fH>*or Supply* t*a» CP./M 
Di-,k Owing Syilwn A«*amt**3 * Tat'ed 
WihulWowJSrfi* . . . 41444.04 

*UIH HI ,li*fr llll KQIE M lilt hktt* 
SAVEUMOq tllfMtOirWIUB 



WATANABE Ml PLOT 

hp tfr °4 "WM* *aadar 4"» * » _— 

#4- KraEft-Mgrnw-* ro-aj-TOafc »l IWO.UOj 



IMS STATIC RAM BOARDS 

250 ns. 450 ns, 

SK Stalic $209,00 $189.00 

16K Stalic S419.00 5399.00 

3ZK Static $729.00 S629.G0 



s^ 1 



SD SYSTEMS BOARDS 

TAKE 70% OFF! m assem 

SBC ',Ca liai*Eo«na.Ct-rUuimjMH.;J S2E5 00 S 349CO 

SKKHS-W^B&IHtCwivJiirHMMil 24400 304 00 

Zao &»/tar S^am 3S400 44400 

vD0 6024V.J»0.»iirEV.iird 2.1 i CO 45400 

Ut-u-Fkjw, I SHOO 424 00 

ttpmdcPflOM na.rjg 22soo 

SOtW CWT«ultr SyHtni **(« - BMSW 

SOnoCftflSSil*rSfi1nr»,'MK - rSBj&DO 



KID 
«11 

9612 
96 10 
Wi7 
KM 
«22 
9427 
«24 
W24A 



0*50 

>5IQ3 
567G2 



MICROMODULE" PRICE LIST 

**0 DESCRIPTIOM PRICE 

Sirgl* Bc*d M .:rDccmpLi(ei (49? 00 
Mnncwf Smc** Dd. Ccunp 164001 545 CO 

t« 5*» Mg<t*f Bgard 1T500 

CirdCag* 7500 

B f .-;:?.'.-. trial Bum lCOW 

Pm* 1 SsjMfy 275 00 

OC iripul Pow#r Supply 32500 

l'iw,P-;'oB:j>: 3900 

An1H prec/Mvnvry WmJuH 44500 

Burrwgd UWy Fnjio Beant 4605 

32K EP-ROM.-IUM M-3Ji/« 25000 

EPSQM Prcgr.rfHiiMia H#*J 3»Q0 

16 Oianiw f-wiiiBi b-O MedulB 295 00 

5#*.ihP*rrni I/O Modi* ■■::"- 00 

18* Stale AAM Moduto 4ronT JWOO 

3ZK StUpC RAM 450nl 695 00 

33K Strt* RAH 300n> aUOC 

Ci«f Eihtrtd* 68.00 

M.iK.pIt Proo-ar-ini*tf« TWw.« 3950G 

BChannaSDuprtaSenall/DMlM! MS 00 

Inta-kg** TaJ» CofHroHW 55Q0C 

32/32 UO Maduta 279 00 

Conlta CIwm UWI« 350 00 

UNJWL/LA7£ SCAR0S fAI» 



WMqn 

^ rzr srwoif ^ti* $189 5^° 

• 1SW?»VAC.» _■* _^-5- 
tr»Ni 

• ?■*..*!■.». I30p 

•^f^rs, ^<^^-^ -«.»-«» 

WITH ALL OPTIONS ACPfflCE $6&9.0O 
OplH?n "H- Termir4!S3f«n S^tnlBQO Ch*- 1 1HM 
Cplcfl '£' H-sfi Se**(l PiKrJWrthci tOlrta 3000 

CplF&n-r Tr*cl&rFMd 5000 

Z-BO/Z-80 A/8060 CPU BOARD 

* Or> board ITo* * 27Dft Includwi |4SOni.) 

* PVwwr an Jvmp * C«np4«ta4y »clw»d. 

* I-flO AiMmU*!* end Tarttd . B1U0Q 

* 1-SOKl ..S1-M.1H 

t :-M B»rn PC Dciri . t 34.H 

* F*'4MHi SpMdAdd tlSOU 

BOBOA Kit S 99,95 

&Q3PA Assembled $149.95 

S-IOO MOTHERBOARD SPECIAL 

■B slot expandable w/^cenn. 

reg S69 95 NOW S52.95 



SIEMEN'S FLOPPY 

■ 9»«i4l tiVf whlia Lopptf bits 
• 9' Oc>vp »ii ii OQubMOanHty 

■ MD*»W»TBntji 
* CHECK OHJH nflPFT CHSK J»FHC)Mai 

QH THIS PAGE. 



ACOUSTIC MODEM 



'D 1 CAT MODEM 




HOW AVAILABLE 
*1ttM>0 



MONITORS 

Sot** £1 12CX 



SanvnVUAWA 
B-ItW 

3«<2DVM4il2 
(370 00 '* *^ 

s*w)»ia 



1CJCO 



.27900 



IT.C 



tiir 



DATA BOOKS * COMPUTER BOOKS 

>«£ £ Milter SL'3 DS 

INTEL Dab Ooo* ... 7 BO 

iNTCl WCSBlMir-jj r SO 



.-sir:: !■;. M i; :t..-, -i\- . 

•ftl** 10 M*tf* Vol. I 
BOKAP 



Vol «:l Soma f**M Skipcwt Dbv^m 
Inlrolo >**;tw.Vo\ t>l , ... 



12.SQ 

12.50 
1250 
1290 
1900 
37 94 
tlH 

ia» 

1403 



MJLC * SYBCX COMPUTER 
WQZQvntt 

lnb>e te F*Wi*i 1 Buj.rtii Cc^npuimg 

*A< T Cpf6W M&rl Frtun t> R* K3 SfT^B^i 

W^r«a*<*iv5" lf«-<*{na Tocl"i»!BJM 
Pregrmmning rn* JKJ 

Piogrjnvnmg rh« ZHOO 
Pi59«mni*ig Bht S50J 
C505 *«Un:J>:F5rtl Q«k 
CPU 



iasa 

:.' ij 
i^ii^ 
I^'IL. 

i; h 

iS« 



FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES! 

1 . PrOVeil Quality Factory tested products only. 

2. Guaranteed Satisfaction 

3. Over $1,000,000.00 Inventory 
1981 CATALOG AVAILABLE SOON. 

Send S2.00 for your copy of the most complete catalog of computer products. 
A must for the serious computer user, 

FLOPPY DISK I/O 



MICROPROCESSORS 

dHWEj SlHflOCI 

14444 



law ISMI 
J e -jti i« -.-.! i 

ZH , .10.78 

ZUC !4M 

IMS 
(3 as 
t.» 

Iftti 

14H 

!4Jti 



r ■! :lOt'Ji 

H'O 

CDHS02 



20O14 

J30J 14.: SwM'U<4 

TUSMOOrL 

CP16M 



»95 
4ft 95 
»t)5 
'I » 
I4B9 
29 « 
..11.79 
■9 95 
1?95 
1999 
4995 
C999 
37flS 



ewHP 

8035 

erss 

BT*fl 
9009 

tDH 

ADVANCED SUPPORT 

AM951 1 ArtlH. Ptwtwv 1,'i.CO 
«t i Arrih nDHHtf 17900 

»taur«.T*f.r»a 79*9 

AM951 7 0«A C3rt|f 8Bff 1 S 95 

AMSJ^VUnHttullrJtJvwC 1SB5 

i-eo SUPPORT CHIPS 



zeopio 2suhi 

^WJA-PiO 4 UHj 

JBOOC JSHMi 

iBOA-CtC 4 UHl 

2WJ-0MA IS MMj 

ZHMMM 40MNj 

JBfl-SiCVO 35MMi 

jaOA-sicvo 4 o uhi: 

iBD-SlOl JJUHJ 

IVQA SlC\' 1 4 p MH: 

ZBO-ShO.^ i5 MMj 

ZDO-£lO.'7 4 P MHJ 



9 79 

i;« 

.S.7S 
1295 
»«9 
36 M 
35H 
3D 40 
3599 
31*0 
3&V3 
3940 



8080/0065 SUPPORT 

aesj^THLiQ 24iH 

flT 55 IKJ "rtH Epnyn 
(2ftl Oyn PtTi Conl 
n00/T«l IH DMtriH 

Mi? aw i/a 

e2<+Poen^1iM .. . 
B2iaeu4drtrtr 

3234 CHO. CBn 
4J34.4 (4HH.M 
WHBviOffrir . 

flTrO 0>Jl OfrWf 
S??3SV1 &wl*0» ... 

h?3s 5'fi c«r . 



B2H«ii Tmwr.. . 
BJK Pfsg VO 

fll&^^i^ DMA 
3.T:-3 P-pg :-,. 

a?7s CRT Ceftirefli' 

H2JB Prtjg K*YtSQ9H! 



C-niG IZdxflflvn 

■r-n."!*-/. 
$a3i (HA. 

bS^S Prf3nty Int . 

W-34-1 B 1.3 il a E'twcm . 

ta45/M04E5OS CRT C«"t 

9W7 Cotflf CHI 

M-50>CIA 

0652 JK* AUplar 



2S03V 

260 TV. 
3517V.. 

2924V 



2B7J' 
3SS* 

tag 

3B55 



«S02 SUPPORT C H I PS 

fiOTOPlA. . 750 

&57JM.IH 11 M 

CB3>DQ3OKt0O4 005 2t 95 

*&m 19« 

■Sail 19M 

PROMS 

3T»4»m 925 

aTW-OflSOrw. 

1703A. . . 

3732 

rntev 

27K5-5V. )2V 

2rBfl^W. 

52D3AO 

52GXAO 

>W»10 . 

SALE 0323 32 a 9.... 

9251 15 513. .4IT St 

9?5l?3 33xa ,. 

07SL-J6SH ■ A 

929129 256 % 4 (TS) 

3:5:30512. 4 SM3 

VS73 

9JS131 

9231 ST 



4,99 
T4S5 
14» 
lfi.«5 
1495 



..S.OB 

1B9B 
490 
490 

.4S0 
OiO 
ft 99 



CHARACTER 
24lS*01 [5«Upepif 
JSi3-co5r5'fli.*»* 
Ml3-ADW3[5Vft*-* 
MCU«5M 
UCMEB71A 
MGW6BT4 
MCUflBTO 



GEN. 

9*0 

[042 
14ft4 
T17S 
II 79 
T4S0 
I*i0 



UARTS/BAUD RATE 



STATTC RAMS 








m 


1 1* 


IS* 


2Mj -t \^gy in ?« 


JM 


7 ID! 1 !» HE 




MMl JK'I ii>4i f50 l^l 








w:M". bh -vj 


tag 


4C44 45ft>rt Jfll i8* 




(vutX-.J. flTS i :'. 


'« 










4WC-1- it .m 1JJIS nSj 




1901 us 1-; 




fJiiUjiiiiivn *ti ui 


H7S 


U1B.i4k1CMQS rtB 14! 




Jlilf L0» f*i¥*r4K HiK: rfl« <■» 


•IH 


9)415 aft* ifs 


IE4 


rut«ot« riw ig-?; 


■•;;: 




DYNAMIC RAMS 








■Hall 


>i9 i 




*444 

(VI 

<■/-■ 








Md 4f ■ 1 UJ P*l 


4DM4KI nitPi-| 




IIMW.i 1 il', f-ii 




402^4H> 1 HBhil 






MM 


1*5 


Bin ■ &i 64IK 


KS *** RAMS *«" 




H» 1 J 44 SI 39.95 HM7 


IH 




SOCKETS 


-P1H 


| /■ ■« .'..1 . a l*t*i 


1^. f^-il ■&:. Jirli.' 








It 








■■ 


i.i 




1* 


30 






kfl 


M 


44 




3D 


29 






za 


U 






24 


39 


*i 






43 






X 


H 


1 7i 


rftfr 




to 


... 


1 11 




ZERO INSiefiTlOH FORCE 


if.r- ',-.'.'/ ,.±i - ir ■-; iijrn 


tiOJS 



04» 

34» 

Hi 
in 

sas 
.27a 
294 
■j--- 
.395 
299 
950 
990 
999 
1394 
653 
1999 
U.K 
4999 
19.45 



LKDRSAOOUTS 



urma as m u** 



6000 SUPPORT CHIPS 
4T5 



5 95 
950 
495 
1495 
39 95 
4495 
595 
595 
1095 
1195 
2595 
495 
2.95 



■.■■■.>--:< :;<:. KM 

AUJtti UK4W 

VOCfiti 3M tax 

VUQ9H TOO Dmp 

nU0ffi4 3H Pw 

W1K4I 9» nptP 

«MHf! 39 f n> 




IC SPECIAL PURCHASE 



u laaoB jfet An*h»a Muiii e 44 

CM T04B fHK*,Sf, SICCWlFVi 
CMOS LEO Skw 
ICM 720T OacA 



ICM 7?09iCliJ(a G«ft*/I!t( 
:CL ." 1 D7 T 1 [J 
MC14433P3VI 

tctiaii 

1.M lar'jfi Grille 'Ju'- iC 
lM JSOOH Q U Kt AmcMiai 
LU 3917H r<«q iftVbflQyi* 
W-3-35M 4H <J*I DM W 
*Y'4-3507 40MWa DVM. 
MEM 4943 Ms*ld Si^(*a OHkIo- 
27SOD 32 H 9 Prcm ilU 5600) 
S113M9 ,-.:'•"!' UdKiI 

Uk N JCO J* 7 {h«M4l Or, « ■ 

;iq'*!,4 . 

MCM l«HHHAHK Hit 
MOO l003HN3nOplaC«4>kir 

amjj CWsl CiUDl*r 

IM!AilU*3SS*rtdtlDeST . . . 

w-mii'MiTj-, 

TT11402AUWIT 

MR l«>r Ovn Warn Shftl R*a 
araftCalc Con. C-r^.l . .. 

aTSJCat Con.Cnul 

SSiATVCh R»p Ctnri . 

aOMAft'&lCPU 

A2S21 32^3SUKRAM 

ft7»CJflS4M) 

2764 5V-2T09 EPfiOM 

MM524ftVPtl 4 1 1 ,'C2 1Q7/TU5 *DO> 

4K*S DyniirwSSPVi RMI 

4W4 rVPO 4 14^40277244UHK 4094V 

4Kjl IJynpinc 1-9 Bfl 

752CV25 50 

14.49' 1444 ZM94 
MfISOUC**: 3/144 
L.W 323'-. 4 95 

MCI 373 B99 

LU 3177 ' 25 



999 
2399 
ig 95 

7.SO 

1S.94 
495 



l.» 
05 
3/1 00 
1/1 00 
.. 42)0 
.. 125 

195 



LU3A. 
LU3302 

LM4559 
RC4134 
F8C4131 . 
COM i037 
COM-iOi? 
DAC100 



3/104 

J 1 73 
;■ 1 -;j 
-.1 ij-J 



'n 140211 a 
*vilOU(iv i2vt 
AV51444Ai<ftl?iai4^i 
AV5TQ95A<kftft3iaVi 
THS40H «iv i?Vi 



nsoinm if 

1 67 1 C Aura* Z4IH 

i*lctri4t:b il H 

Ml 1 "'! HB4 

4 707 M95 

W01941 in 

COV4014 1S95 
KEYBOARD INCODtR* 

AYft-2374 13 75 

AV5-3400 13 75 

1400165 945 

74C422 gus 

T4C423 944 



I Tf.1 



1741 11 DifllP ■ -. 

■.Pd 765 ric^p> 

A/D CONVERTERS 

97O0 9 &► frft»r, 13 

B70» I4tkl P^i-y 73. 

BJcaatstTj 13 

9*iow5iiier'#a o*. r 

a7B0 3i p Ofl4BCtl 13 

(404LB E b-l il 

!40ftLBBt>F Q< 



241 ta 

4*43 

sesa 

«44! 



LMil 



DAC 100 1544 

TV CHIPS/SOUHD 

aVjbsod- ■ a ClHI &Y, 4 45 
AT3B11 B Cokw CoPn.art*F J 95 

VT3BE03- 1 ft-:*3'i:* CUto 9 95 

AvjaeoM wmw Oirti* 4 so 

AY30407-1 Snwr.ng a* buy ft 95 
AVJ.S9 <0 5i W "3 C>f iMrtl v *395 
5*176477 TI5*iifldC*Mt*1fr 599 
MU53J0 '"3 1 TV Sys* 0*n 4 95 
395 
395 
695 
3.75 
095 
2495 



WAVEFORM GEN. 

4039 fLncinn G«i 3 ! 

MC*024VCO 21 

LM500 VCD 1 I 

XHI2206 FmchHt Oenvrai^ •,; 

SHIFT REGISTERS 

MiuaodH Ounzfi j 

hCM5tnGN 0u» H« 3 ' 

MMtoMNDlj 17& 3! 

29 lOA ChjMt «C0 1 ! 

2a47Qj>dlO 4 1 

1-3*1 EhMJftO 4' 

1351 40 *. 9 Firo 
5357 Ou>d 90 
4*03 10 s 4 FIFO 
MOt tOMaaq w w KW 
3347 



ITM 

tea 

2449 
914 

CTS DIPSWrrCHES 

CTS204-2 1 75 CTS206-7 ■* -> 

CIS20fr4 1 75 C7S2M-8 1.94 

CTS206-S 1 TS- C7S2044 1 4i 

CT5204-4 1 75 C7S2O0-10 1 49 

CONNECTORS (GOLD) 



SC^iSFcn-.iT 375 

HOM 134 

ScH MrMaod Sin $740 

22/44 w/W. ST WM 244 

JifcSG HW, S/T, M07 4 50 
iQ''1COS-TDa LVmacieii */* 
437100 S-1 CO f 



B-BOOSMiftd Etoord 
J-40CPUW»IMfl*J. 
404OACPU . . 
ISKSufCRAMOU*! 
32K£*itcRAMt2H4;i 
B*. EJ5TCH1 |27041 .. 
1702 ES<*m Beard 
27W/2714Ep-c"i 
R*Hi/« Cixk . 
ACP-PntoOd J3WCOT" i 
VkIw B4C0 Fran . 
Irldwfl4031l UotUB 
ACPEtf 
iJStoi 

3 ^-: : !■ 
!!!::: 
Prac-Tacl 



24 95 
34 93 
2*« 

30 00 
34 «5 
34 95 
27 96 
32 30 
29.95 
19.95 



WMC Ftappy PCS 



IWMC132 95 
"" 29.44 

M'ii 
Oil 



COMPUTER SPECIALS 



ots 00 



M trt* 



U*I Oa:C 



ApprtrlPiu»wn9K USD 

Prr30qi-18H 995 TB4 

ixdf SCTcaran W I6K I0». 

Cr«*i*m;*S>-s!li 4440.9240 
Hixtie<i I W32K C41.L 



:.;ot. 



IP5I tflMD^jstaRO ligj 

Aftwsi DP 9000 945 

C*i"ii'&n^*Mi£;eS.i 445 

$VKlO 120 BOS 

Tate** Mc44l 43 1344 




VERBATIM DISKETTES 

100* CERTIFIED ERROR PflEE! 
<• M ri4Iil k; he knitr mtuKI i . 

tin oi$cni*tm r%ei4fl;iiD 

M«r Sa1S«andTUHI irt «■' IS 

Mi IC iCoftMrwJKi Ab* tfc 1725 

SHU liiini-KVtwi 77» 
a 491 Tf TUtt HUH HlfaFi - UHU [I1EI 

V' b.mI HlMrWCIBEII DM 

47741 bllSntnf IK pa rt? U775 

177-14 10 to* Ma* h5 Aaan ac 17 35 

5r7-14 it **r Ha* Maxm jf J* 

i MTUdJ. tHHIUKl HrKlHiKniH 

WO 1 Stfr5KW*dSA1U VH5Z HUM 
■Mia i5«wK*JBAiJ IWHCCD HS4 

JM'1* iin>ftir! M^y 3tH 

a I IMS [Lft#*l RIDTTU 

10»l»0i idi l^oi tn*i J7*9 I3J54 
'D4D017 UMrifan(Mf9v| H*3 

'09U0i Sffi OoutaDntr 3?*g tlH 

'C4JWTI Srfl Cbta Sdal £o^ Ca^y, J/43 **W 

VOUPH1 CHEAUR PTHClHO) AVAJIAHLE 
WE ALSO STOCK DTUH-CALL 



SOCKET SPECIALS 
uB«iw/*-!l 4 SB 

30 PVi '*. * 3 1 75 

1$ hii iff i! 

i: f.-i -i ie 

14IV1A >G0,120C 

1*Pta.«/l L00/13K 

C»4 to* «*jff* oncrq 



TERMS: Uw dWi M-/G VISA 
AMEX CB At COD COO rK^nn 

25*i dapftfi Chtiqa Ortfiri [*bai* 
«cvi* iis>r*i«n daia Tora«n rja T 
US Funda Odar by phooa. mai or 

TWf UfNiUltU 17000 Pv*aw ir- 
dud* maQAr^w >u^a and isKm* no. 
SHIPMrffi USA add 4300 lor l-m 
2 (M Fiy ifiK« add 30C Ibr aod' 
t4rt« CM Fw ur add ?0fl it* aod- 

i It4 FOflEIOH Aod ION aNp- 
■ CsX'lSl ES *;.!-! 

'■mona-Eia (or t|pc« Soina 



iffiL'i fliniyail j#i 



RETAU. STORES OPEN WON SAT 



IMHWift-W™ 



P.O. Box 17329 Irvine, Calif, 92713 

Direct Order Lines: (71 4) 558-881 3 

(800) 854-8230 or (800) 854-8241 



CIRCLE 9 ON FREE INFORMATION CARD 



FOR INTERNATIONAL ORDERS 
1310 E. Edlnger |M4| 9S3-0t>U4| 
Santo Ana, CAQ270S TWX: 910*595-1565 






7400 



&N7400N 
SN7*OlN 

5H7*0?N 

SN74Q3N 
5N74WN 
5H7*0SH 
SH7*WH 
SN7407N 

SftMOW 

SMT41QH 
SMMItN 
S*7412N 

5NI414H 
5Mr41flN 
5»7417*J 
SW7420H 
5H7421H 
5W422K 
SN7423H 
£N742&h| 

SN74?Hr| 
5H7427F* 

■SN74M*J 
SN7432N 
SN7437N 

3H7*Mn 
SN743BN 

SH7440N 

VJ744JH 

W443H 
SU7444N 
3N7445N 
aH744AN 
3*1744 J N 
5W744&N 
3H745QN 
SW7451N 
5H7453N 
SW74&4M 
9H74HH 
5N74GO 
SM747DH 
SN747SK 
5N7473H 
SW474M 
3rf7475N 

SHr4ren 

sums* 

Sh74fl1K 

SN74WH 

SN74B3N 
SN74*6N 

&N7490N 
5H7491N 
SN7492N 
SN7493N 
SN7494N 
3M7495H 
SNT49BN 
3H7497N 
&N741GQN 
5N74107H 
SN74109N 
3N7411SH 
SNT4121W 
SN74122N 



5W74S23N 
5N74125N 
5N74t»N 
5*741 2SN 
5X74 I32H 
SN7413BN 
SM74H39N 
SN74t4lN 

5M74I43N 

S*I?4[43N 

S**f4144M 

SHMuru 

5W74149N 
5N741KiN 
5N74151N 
5IW4152IJ 
3M74153H 
5H74154N 
5N74155N 
SJJ741MH 
5rf741S7N 
5N7415&N 
SN74180N 
5N74151N 
SH741Q2N 
SW741B3M 
SN741D4H 
SN741S5N 
SN741MN 
SN741S7M 
SNf4i7Q« 
SM74172« 
SN74173S 
SN74174N 
£N7*17SN 
Sh?4l78r* 
SN74177W 
SN74179H 
5N741B0H 
SN741S1N 
5N741H2H 
SN74194N 
SN74IB5M 
5N749ASN 
SN741BSN 
5H74180N 
SN74I9IN 
SN74192N 
&N74I93N 
SN74S&4M 

5N74.I05N 

SM7 41B6H 

SN741D7N 
&H741«H 
Sh74iMrM 
5UT4MIN 
S«74iSiH 
SH74773N 
■■■,■.:: rSN 
5W4JMN 
SHMJrMN 
5WJ42*5N 
3WJ43MH 
5>*74?MN 
9HH3HN 
5N743MN 
SK743B7H 
SH743UN 
5N743WN 
SN743GK3M 
SN74J!B0*( 



3.1 5 

190 
IX 



CMOS 



CO+DQO 
CD40Q1 
CCMOD2 
C04MG 
CO4O07 
CD4DQB 



CO4010 
CD40EI 
CfMOlZ 

C&40I3 
£04014 
CCHOi-5 
CD40t6 

CDUtr 

CD4Q18 

CQ4019 
CLMOtt) 
CC-«OJi 
CO+0J3 
CD40» 

C&*0?4 

c&40i4 

CO4037 

curat 

CO4029 
CCH030 
CQ403.1 
CO4042 
CP4W4 
CO403S 
C04O37 



C 0*041 
CO*042 
CQ404J 
C04044 



326 
3. SB 
3.25 
M 
IBS 
129 
123 



CW047 
CC4&J0 
CO4049 
CD4060 
CD4Q51 
C04052 
CO4053 
C 0*055 
CO405fl 
CDJOSQ 

ccmosd 

CEJ4ME 
CD4flM 
CD4Q70 
CQ407I 
CD4G72 
C 0*073 
CD4D75 
CD4076 
CD4D77 
CCH07B 
CD4Dfll 
CD*0fl2 
CCw«5 
C040B9 



395 
?95 
99B 



CD40S3 
CEH004 
C040M 

CD40M 
MC14+05 

MCi*4«r 

MC144ID 
MC144I2 

h^i44ia 

MCI 4419 

CDJH' 
CD4502 
CD4SO] 

CD45Q5 
CD450S 
CD4507 
C04SOB 
C04S1Q 
CD451» 
CCJ4512 
CD4S1A 
CCMS1B 
CD451A 
C04S2O 

CD45S6 
C&f5H 

7h*CQG 

74C02 
7*C04 

74Coa 

T4C10 
MCI4 
74CS0 
74C30 
74C32 
74C42 
I4C4fl 
J4C?3 
T4C74 
74C85 
74CSS 
74CW 
T4C93 
74C94 
74C107 
74Ciai 
T4C154 
T4CI57 
' -4 Cite 
740191 
MQ1« 
74C1M 
74C1 73 
74C174 
74C17G 
74Q193 
74C193 
74C193 
74QI22 
74CB23 
MMflGCaa 

■■v.,;.-; .■ 



99 

2 Li 
2.49 
225 
1235 
12.95 
1295 
12.SK 
B05 
4 8S 
59 
1.A5 



1S5 
139 

959 

1.B9 

1.39 
4 95 



?49 

493 
143 
1«3 
13S 

1 IS 

2 4S 
3J-C 
2 10 

230 
239 

2.39 
239 
2 73 
2 73 

2 39 
249 
23S 

795 
6 95 
13D 



74LS00 



74L5D0N 
74LS0II4 
74L502H 
74LSCQH 
74LS04N 
74LS0SN 

m sobh 

741S00H 
741S10N 
74JLSHM 
741S12N 

74LS14N 
74LS13N 
741520M 
741S21N 
74LS22M 
74LS39M 
74LS27N 
74L52SH 
74L530M 
74L533N 
74L537M 
74L53&H 
74L540H 
74LM2M 
74LS47H 
74LS4BM 
74LSS1N 
74US34M 
74L353*i 
74LS73*! 
74LS74K 
74LS73H 

74LS73H 

74L5B3AN 

74LS33N' 

74LSHN 

74LS90H- 

74LS92N 

74LS93H 

741^flN 

74LSBBN 

74LS107H 

74LS1D9N 

74LS112N 

74LS1I3N 

741S114N 

74LS122N 

7415123N 

74LS124H 

74LS125N 

744.S124H 

741.S132N 

741S136N 

741S136N 

T41S139N 

74LS14SN 

74tSi4«N 

74LS13>iN 

74LSH33N 

74LSy54W 

74LS155N 

74LS150N 

74LS157H 

74L5156N 

74L51*OM 

74L5161N 

74L51C2H 

74LS1&3H 



74LSI64N 
74LSISSN 

74LsiaaiN 

T44.Sl6dH 
74LS109N 
741S170N 
74LS173H 
74LS174H 
74LS175H 
741SHHH 
74L5I90M 
74LS1.91I4 
74LS1A2N 
74LS193M 
74L31&4M 
741S1&5N 

74tSl»!» 

74LS1JM* 
74133491 

74L3241H 
74L5242M 

74L3243N 
74LS244H 

74L5245N 

74L3247H 

74L524BN 

74LS24gN 

74LS251N 

74L52S3*J 

74LS2S7K 

74LS2MW 

74LS259H 

74U&2WN 

74LS261H 

74LS2MW 

74L3273H 

74LS275M 

74LSJ79H 

74LS203H 

74LS29CW 

74LSJ9JN 

74LS2SBN 

74LS2Q6M 

74LS324H 

74LS347N 

74l^34flN 

74LS352N 

74LS353N 

7415M3N 

74LS3B5H 

74LS365N 

74LS367N 

74L336BN 

74LS373H 

7*LS3?4N 

74LS375N 

741S377H 

744.SM5N 

;4LSJS6H 

74tS390N 

T44.S393N 

741 F S39SH 

J4J.S39flW 

744,S424h 

F4LSH0M 

T4L3670N 

4HS93N 

S1LS96N 

S1LS97H 

A1LS9BN 




- 95 
1 BO 
1JH 



4J.95 
110 



LINEAR 



7SH04 
73M» 

76**G 

LMt5SH 

LMiUJAH 

LI430QH 

LM»1CHrtH 

LM304H 

LH305H 

LU3D9H 

LhU07CN7H 

LM30flCH/H 

LU3D9K i ■:.'..■ 

LM310CH 1.2S 

L^U11IVC«/H 93 

LM312H ' :'- 

LM317T 

LU51BCN/H 

LM319H7N 

LWJJSOK-DC" 1.49 

LH320T'KX- 

LM320H-XX- 

LM323K 

LM324N 

LH339N 

LM340KJC*;- 

LM340T-X3C- 

I F.i>;Ov.'«:-i- 1.25 

LM344H 1 B5 

LM340N \MS 

L MJdSCm BB 

LMJ6W 

LWTJH 

LU374N 

LM377M 

LH390C*OM 

LMJ33T 

LUSBBN 
LM337M 
LU390H 

HE531V/T 

NE55CM 
NE«lT 
NE5G2B 

NESfi^MyH 
NE560H/V 
NE567V/H 
NE592M 
LM702H 
LHTOSN M 
LMT1QN/H 
LW7l1W'h 
Lh(715N 
UM723M/H 
LM733H/H 
LMT39H 1 13 

LW741C*C'H 33 
LM741CVU 19 
LW747HTH 71 

LV74«WH 31 

LM7U0CH 295 

LM13I0M 1BQ 



393 



1.49 

99 
2,93 



3-23 



2-76 



1.25 



125 



14D 
ISA 
3.7! 
3.75 
1.23 
1.71 
193 
1.49 
149 

1.93 
3 7J 



795 



130 
2.73 



195 



1.49 



393 



LM1414N 1,90 

K.V-..:- ;::n.', 49 

MC14B9W 

MC14S0N 

LU1493M 

1MI333N 

LM1300M 

LM1930N 
LMtAVSfr 
LM2111H 

LM2CO0H 
LH2W1N 
LH2917H 

CA3013T 
CA301BT 



CA3023T 
C430J5T 
GA3C39T 
CA3O40T 
LM30MN 
GA3059N 
G430BON 
CA3042H 
LM3033N 
CA300QN 
CAJOaiH 
CA30B2H 
CA3M3H 
CA3DBEK 



CA313QT 
CA3140T 
CA314BH 
CA31BOT 
CA39BOM 
CA3401N 



MC3460N 
SS3324N 

CA3«»N 
LU19OTH 
LPW3905N 



RC4I3.1H 

PC4134UM 

RC4131W 

RC4194 

RC4193 

ULN2001 

ULN2005 

SH734»hf 

S-hi?345iM 

SNF5452H 

SM73453H 

SN75454N 

Sh73491H 

&NF5492H 

SNJ54B3N 

SN754B4N 



125 
3 33 
495 



2L41 
24D 

2.4B 



I.4B 
395 

3B5 
3 50 



493 

J 42 



RETAIL STORES OPEN MQN SAT 



1 Ana. C* ?jfOS 5lra*rtK3mi Ftal*H. 

5131 * [40flh94B-7D10 



ADWV1NCED 

COMPUTER 
DUCTS 



NOK-LINEHB SYSTEMS. INC (^ 

TOUOti-iEsr 20 



DIGITAL 
MULTIMETER 




srs^sr,^ $319.95 



D 



tg 



CKMAIM 

ital Multimeters 

hfC?DEL> Tt( U -1 iMY TICK 'ii' 



^i 



l 



■.<- 



v ■ 13 ;■ 






I 



TECH 300 Da>£il MiMmaiai *10O 

TECH 310 E>»til MuKmriv f\X 

TECH 330 OgU Kadbn*tff S ra# 

WO701 V«^C*H>rt)C*H tin 
DC'3C3 OWuKt Ctrry.^ ti M 



Cl-231 *C Cvn*nr 04tt>c 
Ot-1'41 DtVi T*U LMd M 
TL-?43Spar»T»*lL**Sj 



BH 



S' MUSIC MACHINE 9 C 
WFTM a VOICES' 



i RfetflnMLSI TteXtfaf* • trim 
4CH oMCMilinHKuraul 
rt n*t fraraad br 7* *U hrt • *IJ 



■MB 111 nmi 



$129.95 



FLOPPY DISK DRIVES 

TanOan TH !;O0-1 5 V Di=>. Drivo 249 95 

HPVafi1-fiV,401rKJi« . . 23993 

SJiuOifl SJUOO-5^" 35 iriekx , ..29300 
SJi«B»ri 300/401 Hr 475 DO 

SNMrtatm Shujirl Correal t* Mod* 

FDD-120-3D . 42900J 

PEfiSCI M«HI 277 Dual . 11US00 

W*,SGO.-5iCMO^S5-i" Dr.** . , 290 00 
r.'P\ E252 ■.-. ■ Doj- . , , .14900 

W*N(iO- 5 IE MENS 2B2 Dual 8ft- . 395.00 

tVANGO/S;E'MEWS 62 390Gtl 

MP191 DoL-bto Trac* Drnul^ Sinfjtff S-ao. 

«Tmrti.,.,,.... 375O0 

Mfi 92 Doubto TncK Doneiiv DevHa Sde. 

IBOTi-jkmi ■!■■:.-■>.■ 



I^S^ECOHTINEKTAL WHECULTlll 

Kfla UI-3 4D-cnvwl loge Monte* S«S0O 
■WtalJI-IUocUvklEr £000 

■>W Ll-l UQC Pftrttf 147 OC' 

■jj-](M 190 mhi Portable Ffftwne r CoLrtet 

149 OQ 
mm im dq'ji locpc Probe sec* 

HaW LM Edwtv Logc PrdW 2400 

ktritr lm tttfi Speed Lege Preoe 7700 

NtMlfK'l LoocPioteKH . 2f95 

HiMlTl>L.LTMLi]QCJlAiuivEifKiQ I30.-ZK- 



Proif o Clips 



14Pif.C»p "C-14 

1 (-Pin Op PC- ifl 

24-PtnC*p POJ4 

4T>PinCafi PC-40 



3 450 



^ 



« 1I9S Pfr104 5400 

too iaoa PA-»a area 

101 2I0TJ PS-Z03A miO 

102 2500 PB-3034'KH 129DO 

t03 4300 



SEMICONDUCTORS V\ 

SPEHK**Ti-fr*t¥\V 

DIGITALKER 

Speech Synttiesfs System 




• Apple II 16K 
Apple® II Plus $1 1 

DISK SYSTEM SPECIAL 

Apple II Plus wMSK Supermoo) Viffea. Modulator 
Disk II w,'Co*i trollcr ln-tjger Base^ ROM Card. 

ACP PRICE $1*6.9-00 

HcSoeed SkjKO 116900 D56S D->&e;w 

Cpilfonc? Pw* KO 1*000 ■Kpp* Cnptics TjoW 

AprAJoll I Frn*-j-t tt^OO DC Hirfi «d*t I' 

A(i*Cbft ;ElIC0 Ow K i«C<MnM a hi 3.1 

int'ol K- 1 S>-sl£*n Wi- D«h II 

load X- 10 CanmllH- 26995 P«ci Lrnij Eystenv 

All Muhc Synthfsinr 2S995 PnM Pmftr C*u 

16 Cri AKDog IrpJl 24995 t&mvnuWK C*t] 

2 Ch Anjfcg Ouipul 1H55 Efc5«3,i Srflf>a'c PV-; 

I ■■ Kly hafjpid 74955 Cawi H> tie.jafryt- Oiwe 



50 



3343 M 


Lnlegcr RQU C*C 


iWDO 


B75M 


?iiyo Carj 


?1B5 








!*}« 


Ciswtle 


S4 95 


4WM 


l£K Upgrtfe Krl 


3495 


4S0DO 


Dt^lccf^i 


&BW 


165 M 


8 F>c«rr ftxttw 


JM« 


i-a-g DO 


HwsT.£i; SpeecJ**& 


J79W 


G?SI» 


(SDnvkc + 


16900 


IV 


Swlahf 


?7900 


i&saa 


c«nv 


2U00 



$3995 




* ApplD HI OtHion A; Appl* It SflK. 
InlOfmitlfifl AA»ry$l Packagti • Ap0* III Option C Svnl K 
12" S/W Mgniflof 1399S.00 Op4K>n * Plur Di*k II torAppl»lll, 

• *ffi* III Opnw B 5*mc « &lwryp. Tlwfix-J PnnEet W7B5M 

Optiiyi A Plum: Diafc II for * To uitaEilule 1 2SK Ap0l» III lor 

ApptaHI...- ¥4385.00 »K ApfH* Ml . Addt4*00O 



NEW APPLE PRODUCTS 

• -4.PPU FWT - CuTf Ihpmj CiVtHna *OTI Ottytmdti a DOS33UiffaatMi 31\ kdi rtraj? n 16 HCkr 




mffC uni w 



• VSIA Wftf H TJUCr DSK flBfW' F«w Add-(n la 

■rtfeMivaoTW n»« 

« -Uftf FOfrTMJr |175« 

• "A^ni QTrTTECr kV dau ircr>pL£r nl 

• 'E3,'W &«*»« NartJd* Can &r *asr J t!5f» 

• a" DC* ft«i teAKte. brtitaai DOS T»r 

Of>*t «t>rc1 H£ {XM 11451)00 

• mcnOMOOEU' - DG Iuy" U199J 

• thusec ror c™m ajnotft m-Ah 



■nut 

334*00 
• *fl* Srimt^r Wp.VfH imaotrY KHrtie* 

Cvd 131900 

a SEW La"*™ Ca^.*. SfHr^JtMC tWl 

Offt USB 

Ibtf-UVU27(USASX; 



NEW APPLE SOFTWARE 



i CTHtlTHU - ttpn H <«hi d Stv bdn hn 

MalMHi ... I 

F iritadiaMlaarai-HhPATa^UKrt: tl 
1 "ila- Qaaa- - ^pa- fl laraw Hr lurter n V 



bW saaai' - H. te utuUdi ^J h^lrm i^riflru 
S349& ml (.tatfl Shccina S«t» X4V H *Uft» 5»« 

HW« 5 "Iffk TH Paaar Plddai' (7495 

K» £ lap-Hi Tad UT 1MK 




AATARI" 800 & 400 

^ Personal Computer System 
ATARI 800 $825.00 
ATARI 400 $449.00 

ATARI 800 lnclud«: Comoutor Console, BASIC Ling. Ca nudge. EtJucaiion 
SySlem Master Cartridge, BASIC Language PrograjTimin9 ManueL S00 Operaior's 

Manual w/Notobook, 16K RAM Module, Power Supply, TV S*i1cri Ektx. 






• UCfDItJt"' r ,vr r-v f * 



DKUTALKER 4 OTICCO. Self COnCalAad 
kawrJ Ihet - with jM a apaaauar and ■ 
fdtHt wpt^f - MB WaaW t#| 1W) jtiaa a jfl 

««*.-**" *"«««. $465.00 

DtarTALKER^ OT igso, &ip eettarhiVng 
BmraaOw mtayauf awnwilu l Bn di BlH f i. 

OT national $93.00 

SaSamlconoiJCtof 



SINGLE BOARD COMPUTER SELECTION GUIDE 



»;;e:i;j icfpii:e 

C602 1JSO0 

tSC2 UlS 

£*3 *r/nn 



utic.n: 

W21*5 



FlXCIUH KFTlin 

iH ;■»« 

U02 l.fi« 

1B02 191 DO 



Texas Instruments 
89/4 personal computer 

Superto* Col«, Music, Sou nd A Graphics - 
& a Powerful Extended Bouc-AII &jili-ln 
Now' SptCiBl TV 
Adapter lets you use 
your axiUtng T.v. hi 

iSJlCOmpuTOfdnpijy I at 

$499.00 

Console only 




INTELLIVISION 

ACP 1CW PRCt 

$259.95 

GAME CARTRIDGES ISB.95 




P.O. Box 17329 Irvine, Calif. 92713 

Direct Order Lines: (714) 558-8813 

(800) 854-8230 or (8001 854-8241 



FOR INTERNATIONAL ORDERS: 

■ 3iuh. Edmger (7I4I 95J-ut".'1 

S a m a Ana c A 9 2 7 i TW X 9 1 0- W 3- 1 5 6b 



> 
J3 



ID 



CIRCLE 9 ON FREE INFORMATION CARD 



125 



/s 



■ 






CPU's & 

SUPPORT 

CHIPS 



KM 



- 1» 

- *.» 

- 350 

- 2K 
O - 4» 
FBI - ft» 
Rtt -IK 

■3S7iUitoin i« 

ZMASiG -TTJi 
■CT - lfl H 

'017*1 UK 



UART's 

ATB-lpT] - 3 75 
TFMfiMa - 395 

Art*&» *nw 

rntcf -us 

INTERFACE 
& DRIVERS 



150 

i.6P 

2.60 
1.50 

2 00 
ZOO 

2.W 

:• to 



RAM's 

&i«u - aw 

*1J53 -J75 

*ii*a -i.w 

2110U - fl 

21014 - H 

MHCC7 3 - U0 
Mic*K» 1 1 -JM 
TMS4M52L.- «.U 

MHWNt -JB 

aim.1 -i» 

3T0JM2W - i.w 



ROM's 



- 555 

-IMS 

- 15 R 

- 23K 
-395 
-US 

-5 95 
-4.5ft 

-is* 

- 3.25 
-3.4$ 
-3 55 



ins 

171* 

3611 



CS23 

8JS11! 
125115 

82S13 

37513 

525130 
BJS131 

AMS3IBC 



I« 



74CT4. ■ 

MCJ5 ■ 

t*c*j . 

)0> 



**ll 



•9" ■ H 4«IS 



tTJT3 
*0TF 



>i 4|tD - n h» - 
•a 4n _ n mck - 

34DH - 
WCT.H - 

wer« - 

n MClll - 

« «EO - » MfTU- 

*9 *U 271 T4C1IS - 

*c »C» - 11 HCW3 - 

1,1ft TMCM - JI MdJ- - 

* IC MCM - 40 T4C1T1 - 

311 MCOf - Jo MCltJ _ 

» 7*CI0 - J/7 NCM1 - 

39 MCM - 144 MCGf - 



SHIFT 
REGISTERS 



WMJW 

mwmm 



PRINTED CIRCUIT BOARD 
4* X G* DOUBLE SIDED 
EfOXY BOARD 1/16" trK* 

».60 M 552 GO 



1 fl 6' thick with 1 n 0* tpKing 

4Tx6^" $1.95 



SPECIALS 

41T6-3 RANTS - 8/324-00 

15% ALL74LS SERIES 
LEADER OSCILLOSCOPES 

WE CARflY A FULL LINE OF HIGH QUALITY, 

LOW PRICED OSCILLOSCOPES WITH 

A TWO YEAR WARRANTY. 

COMPARE PRICE & FEATURES, 

L80517 50 MHz D.T. CAL. DELAY 

91960.00 



toox>z 

LOO SOB 

LBO-310* 

LBO507A 

L0O9MA 

L6Q-911 

WO 51. 

LB0514 

LS0515U 

WOIM 



OSCILLOSCOPES 

10 MM*. DT,3 - CampK( 4 71H.M 

MMKj, a T .3" PwubtiAODC 950 00 
<MHf. 5T R K i.r Sweep >J 75 CO 

»WHj. ST.!" CO to 

1QMJHj,3T.,1- 430.D0 

I&MHjST IbWS*** .49500 

10MHL D.T IrnVSan* . {45 00 

JO M H j.. D.T CjH 0*L»y*j 5w**p 1 .530 GO 
J&MHJ. PT *.--Df*ty Lm4 I.IOOCO 



SPECIALS GOOZJ THRUAPfitL 736 J 



CRYSTALS ?3,45 ea. 

2.000 M Hi 6.I44MKI 



DATELS DAC4J38C 

8 bit DAC - &9.9S 



Msm 

MS ID 
MStH 
MtlH 

74319 
743140 
WW 

JMIST 
7451W 



■*:■■'] 

T4S1I1 
HJW 
MS1T4 

wstrl 

J*stw 
7*SJ97 



7 WATT LD 65 LASER 
DIODE IR *895 



25 watt Infra Rid PuIm (SG 2006 ttquiv.l 
Ijbw Diodfl <Sp>ec ihrnst induAKfl ^ 



2N3B2CI P FtT 5 .*& 

3N &4S7 N FET , $ A$ 

ZN21W6UJT * ,46 

EH 300 TRIGGER DIODES 4/*1jQO 

2N 6028 PAOG. UJT I .65 



TTLMf P KEUY - SPST 5V 20ma *1„00 



CLOCK CHIPS 

MM63&7AA *5A5 

MM&3M *4-75 

MMB3t6 M.ge 



4 OQOMuT 

3.57 MKi 
5.000 MHz 

C-OOC MH; 



MOOMHt 
•' DD0MK) 

18.000 MM; 
1S.432 MH; 
10 000 MHz 



"■ -ii * h^Ufc 

TRANSISTOR SPECIALS 

3N4«A?Mr'GIT&4 

T*<21 - HPhSiSWltCM>*C 
ZHtm WW SWITCt+Mti POAl* 
"WIOMiCl PtFTHMrtiSTOftwnM 

;N7TTj*,»Msro.j 
3*warhF&-TO.] 

»l»Pl PHP STQ-ffl 
2N3t1tP4tWS>TOlM 

njTRNKj trail. 

SfflSMIiSJ' 

mttHHPNipTatj 

jKpKH.H4H.tOU 
3hKIH|ifff(5.mS0 

3HtH»P«f $ TD2» 

Ti" Jl.| Hf« s. ro-ao 
T^liirwSiTO.ai) 

zvwraps 



nin 

I K 

I H 

H« 

t M 

JIM 

II « 

4^ia 
I » 

II* 
SnSa 

I H 
S.41W 
4.1 (0Q 

I fj- 
r ti sc 
I41A) 

t » 



M00- 

7«l - 

7403- 

A4C3- 

74U 

74M - 

7404 

7407 

74«- 

T40t- 

741Q- 

7411 - 

7412- 

T413- 

7414- 

7415- 

?417- 

7420- 

7425- 

74»- 

7427- 

74»- 

74B- 

7437- 

74H- 

7440- 

7441- 

7443- 

?445- 

7445 

7447 



TTL IC SERIES 



7460 - 
M?2- 
7473- 
7474- 
J475- 
7471- 



74JI- 5 

74BO - 5 

74M - C 

H9S- G 

7406- C 

741 D7 - 3 

74131 - 3 

74122- 3 

74123- A 
74125- 4 
741S- 4 
74145 - 7 
7414* - 1 E 
741B0- 1 1 
74151 - 5 
74153- 5 
75154 - 1 |i 
74155- 7, 
74157- 6 
74150- .1 



74155 

741 H - 
741(7 - 
?4lTO- 
7417J - 
741 74 - 
7*!»- 
74175- 
74(77 - 
UW- 
74T11 - 
741 SO -= 
741 Si - 
74191- 
74153- 
74154 - 
74195- 
741B- 
74197 - 
7427* - 
743» - 
74M5 ■ 
74357 - 
74365 - 
74W - 
7S335 - 



K 



RIBBON CABLE 

FLAT [COLOR CODED] 

1 30 WIRE 

1 6 Mftd. - JQtptr fooi 
40 ccnd . .75 pr focn 
BQcond - .Sfl.- p* loot 



MINIATURE MULTS-TURN TRIM POTS 

1W.5K, 10K. ?0K. 250K. ... i. 75 each . 3 .'2. DO 



MO. 30 WJRE WRAP WIRE SINGLE STTtAWD 

100/ HJO 



FULL WAVE BRIDGE 
_PJW 2A . 5A | isA 



'K 



1M 



ALCO MIUIATLflE TOGGLE ^WITOCS 

UTA1ttS#OT... . .... n« 

MTASOSOPCT _ 51-70 

MTft2»rDHJTCIMT^«T |1 BG 

M5D30BP DPO TCfNTSflCffLEVEB SWITCH 1 1 tt 



DIP SOCKETS 

I FIN 17 32 PIN 373 

10 24PW 36 

21 3SP1N 40 

1HN 25 40lhN « 



74LS SERIES 



l& 



SCR's 

1 5A M ' 36A 



SCO' 



t .» liw 



|BJ» 



TRIAC's 



000 



10A 2SA 

aofi.a 



2. IX 2 7=, 



.130 



FP 100 PHOTO TRANS » .50 

RED, YELLOW, GfltEN OH AMPEfl I. ARGE I FD'i .2" 6/* 1 -00 

REO/GAEEH BIPOLAR L6D J | I S5 

ML£D92flLgD , * 78 

MBpHO PHOTO OAflL.TfTOR J ,75 

T1L.1 18 OPTD ISOLATOR I .75 

IL40PTO-ISGLATM * JO 

1 WATT 2ENER&: 3.3. 4.7, 6.1 . 5.0 r »B, 8.2, 9.1 . 10, 

12. 1MS.w2IV ..fifiun 



TANTALUM CAPACITORS 



SFC3301 - 50PRV30A 
FAST RECOVERY DIODE 135ns} ..$23 
20KV250MADIODE $1,90 



SILICON POWER RECTIFIERS 



.2ZUF36V siti.oo 
-«UF36V 5/Jl.OO 
68UF36V &rt!J» 
IUF3SV SOI/XI 
2^UF2DV 5*1.00 
JUUF20V 4^1,00 
4.7UFI6V 541 JIO 
6.SUF35V HI. 00 



1OUF10V -« .40 
22UF10V -t 30 
I6UF10V 31*1.00 
30UF6V S*1.00 
33UF20V * .60 
100UF15V * .70 
160UF16V * .86 



SANKEN 

AUDIO POWER AMPS 
Si 1010 G 10 WATTS.. S 7.50 
Si 1 020 G 20 WATTS.. $11.00 
Si 1030 G3Q WATTS .$13.50 
SM050G50WATTS -$25.00 



PftV 1A 


3A 


12* 


50A 


125A 240A 


100 .00 


.14 


,36 


J90 


3.70 8.00 


200 .07 


JB 


-40 


1,30 


4.25 12.00 


400 .09 


2S 


.65 


1.50 


6.50 15 00 


™ .11 


30 


.80 


2.00 


LI 50 13.CO 


BOO .15 


.35 


1.00 


2.5C 


1050 22.00 


1000 .20 


.45 


1.35 


3.00 


12.50 26.00 


N4148liN9M! 






..15/S1.00 






7*lMl - 
I4UI - 

7+l51fl - 

7«in - 

744J17 - 
74«13 - 
7445-1* - 

NiSlt - 
MLSK 
74U3I - 
7413J3 - 
J4UJ* - 
74tl^ - 
MLOft - 
74L5SD - 
74LSJ3 - 
71143/ - 
7*1435 - 
1*15*8 - 
74341 - 
74U47 - 
74L&51 - 
74L4H - 
74157J - 
MIST* - 

r*Lin, 

744574 - 
741M1 - 



74LB-IH - 
7*14114 - 
?*l'j'U ■ 
74L£lZI ■ 
74LS1ZE - 
74LS111 - 
74L9134 - 
74LS1JI - 
741S1JB- 



74141SI -1 S) 

■4.z -. i ■ n 

74ti(H[-1 11 
T4L5IS4-1 1 
HJ.51S7- K 

J41, 4 ! W - 1 » 
74L&TI1 - 1 » 
J4I4! U - 1 « 
74141BJ - 1 M 
r*L51H- 3 50 
:*Lill» - FA 
HUtll PI 
MtSIW.I, 70 

r*45i7i. jo 

■*.!■ 74 - I 00 



UB 



74U1BI - 
7*45190 - 
'ii^l* 1 -111 
HU192- » 
74UE1D- » 
7«U1** - I 19 
U. •.•'/.. » 
T4441H - 1 OO 
74J4I17- » 
14*91*0 - 1 OO 
U4.S241 - 1 OO 
'415742 - I [■: 
•'.i?J] IjH 
74L5J44-1 W 

r4ts:*s -;.h 
T4 t iai - 1 b 
huh ik 

74I.5T9T H 
TJt5»l » 



74L327J - 
7*LS37S- 

7*tS3Sfl- 
T44«91- 

74153H- 
74UI97- 
741 UdJ - 
7*LM«- 
J4kSJ>l- 
7419*77 - 
T41.J9M 



LINEAR CIRCUITS 



.1 or .01 uf 25V ceramic disc. caps. 
16/S1.00, 1O0/$5.O0 




O 

z 
o 

o 



RS232 
CONNECTORS 

DB 25P male $3.25 

DB 25S female ... $4.25 
HOODS $1.50 



7 SEGMENT DISPLAYS 



FSC J0244 digil 

C.C.a'd.Bolay. .. 15-95 

FND503C.C. .6". . • 35 

DL-704-J' C.C.. .. t ^6 



DL-707C.A. .3" 
DL747C.A. .6" 
HP3400.B-CA. 
HP3405.a-CC. 



»-75 
.41.50 
11.95 
»1.95 



LUn - ' IS EM 



711CH- *J 
LW.310 - I m 
LULU - i Tl 



VJKC - 3» 



REGULATORS 



12 » 
12 » 

*575 

723 I .50 

33FT5. ii* -IK i>19 



LU306C t 71 

i*>;12 1&W74V |1 50 
340T5.9 1, 12.15 
Her 24V 11 10 

1205*5 I 7$ 

IA514T2 MJV3A use 



POSTAGE ADD 10% FOR ORDERS UNDER tTO-OO 
RATES ADD C% FOR ORDERS BETWEEN 920.00 AND *S0,00 

ADD 3% FOR ORDERS ABOVE 450.00 



TIB MS FOB CA+JBHiOGE MASS S£UU CHECK 
OR UOhEV ORWft MmrtiuM tflIPHOW. 
tOO PgfttHASI ORCER OH CiiAflGE 120 05 
J MAiLOADERtUOQ. 



SEW I 2S FOB OUR CATALOG 
FEATURING TRANSISTORS h 
RECTlFftflS 145 HAMPSHIRE 
ST HAM0BI&GE.MAS5 ClilM 



SOLID STATE SALES 



Q 1 

126 



P.O. BOX 74D 
SOMERVILLE, MASS. 02143 



TEL. (61 7) 547 7053 

WE SHIP OVER 95% 

OF OUR ORDERS WITHIN 

24 HOURS OF RECEIPT 



TOLL FREE 1-800-343-5230 



CIRCLE 39 ON FREE INFORMATION CARD 



LOW COST PARTS 



dual gate N FET 
3SK45 



4PDT RELAY 

POTTER BRUM FIELD 

-24MH4.C. Of 

1M.att.e-C*l 



Sl.50.icti 
xpkJI* eon *&li ifl. 
LA FiaC OuAMTITIEl»V*lL* i L E 
SOCKETS p.:;: ' : nd,^. . ;^ r3 -.. 




NEW SYNCH RON 
TIMING MOTOR 
HO VAC60CY 
(2.00 ca 
10 ... $17 .SO 



SUBMINI DPDT 
DIP RELAY 

AROMAT #H8Z-DC6V 







■ 5 VOC 5*1 

* F .Li dip HCh4M 

* Harm cp paw** 550 mW 

iionlitii rlEht 1 i-np gi'.TQV 

51 50 each 

tiasfl i,vDCi.T.i t 



7-17vdC 
S.S. BUZZER 

^ STAR ICMD-1I 

■ Fill CD Ht-iai 

-CMOS ecmpiiibi* 

■ Mil Cutrwt 14fnA 

■ SovndOUEpuE TOdH $ 30 cm 



1N5782 DIAC 



I 



V 



CMOS NCHAWNEL 
Z for 51 SO 



FLASHER LEO 

Lltronlx FRL-4403 



2 tofl 1.70 "%^ 



COMPUTER GRADE 
CAPACITORS 

Ijoomfd 

I50VDC 52.00 
2 l<2 , WX43/4' 

6,400fnfd 

S0VDC 52.50 
I 3/B"oia X 4 1/4 - 

H.SOOmfd 18 tfDCjl.50 

I 3/8 =... X 3 1/4 ' Men 

22,OOOmfct is VDC 52.50 

2" cia X 2 1/2 

92,OOOmld 15 voc 5 3.00 

!'■» X 4 1/2 



Ntw 



D 



CLAUPSTO FJT CAPACHORS 55* .. 



FLAT LCVEfl HANDLE 
UN! TOGGLE 

SPDT 

flAT£DB AMP5 B> 135 V 
-40QLPSHING1 

Si. 00 each 
IQItxStJH 
1D0 rerl75f» 



22,U4EDOC COHNCCTOft 

TIN SOLDERTA.il .1 L5M .700' 



LARGE OljAN TlTtES AVA I LA»L E 
H.lSoieh .010*112.50 



TRANSFORMERS 



120 volt 
primaries 



% 



3 yOLTSG fflOTTiA J>3j 

5 VQLT5 OJ IK «nA It 35 

135TOLTSCT lid itiA JfT» 

153 VOl T5*J3 *M*>5 5590 

30tfQLTSCT 3 A MPS S4.50 



11x15x2% METAL CHASSIS BOX 




13.50 HCti 
LIMITED QUANTITY 



IDEAL PROJECT BOX. 

FRONT AND REAR PANELS 

WERE PUNCHED FOR A 

MANUFACTURE. BLACK 

ENAMEL FINISH. 



ELECTRET MIKE 
ELEMENT 

!...", -44 DD — 1 DB 

FED «dr; w hi. a Kid 
BUT iMr; |,|K ... {max} 

SUPER SMALL SIZE 

■ IXC" I MM X I M M L0ria 
MAX op VQUT! IVVQC 
QPTIMUH VOL.r! £ V-J .A 

OuNI DI.LCriQkAL 

S5 .00 EACH & l^ 



ELECTROLYICS 

A X I A L CAPAC ITORS 

GOO MFD. 100 VDC I1.00«> 
z.1ir1l"lmai 1" d...Ml.r 
SALE PRICED k. _, 

S.000 MFD 1SWDC ^ 3* ^ 

1 .'I" long ■ i I. It ' di iiTii I *a .' 

•J1.O05* 1D/$B;04J * f 



5PRIWQ LOADED TKRM. 



Ohf nEOO> T EQ.„i.tK 
CHjtCK CONHECT 
TEAM 



2 lor (TOO |0 rtgm $4,00 



2 TERM. L-PAD 



$f 



USEQiON 100 WATT 

SJ»E>KEfl 

5V5TI-US 

r\S A TWEETER FADEF* 



C0.NTFIOL 
S O MM W Mr 



2 ron 51 „ $Q 

10 ftiT &6.00 



L.E. D,s 



RED Ju MBU DIFFUSED 

10.orST.50 
CRsEH JUrJDO Dlr'^ifSFD 

10 for S? 00 
■■ I- 1. 1. !'<■■•■ JUMBCJ OlFFuSED 

ioioyi2oa 



sueuihi axiai lFau red 
mv-so A FOR 51 00 



S-RDT.^Vp 1 " 
MINI TOGGLE 

/ 2>-tAheiA no HI 



& 



TH HUER rCHIHAi 
UYLD 

5 AMP H5VAC 

|t,1J EACH 

10 FOR 510. 00 



DPDT 12VDC 
ENCLOSED RELAY 

10 AMP KUM 
CONTACTS 

AVAILABLE WITH 

*Q .LAHCC. CAN 
■ C BKKETEO, 

53 . 00 EACH 
10 ro. $27,50 
SOCKETS 5 1. 00 




SOK SLIDE POT 

K-MtMlafSlMAn ?S* *5cri 

jo* imkJi J 1 jjud io tapir 



ALL ELECTROfllCS CORP. 



Los Aagelem CA 90006 
(213» 300-SGOO 



Sniping USA 
■ CaM Rtt AdJOA'i 
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Radio Shack is America's Parts Place 

No Minimum Order! No Waiting! Low Prices! 



Phenolic PC Boards for 
Prototyping and Projects 




Low As 

49 



• Pre-Drilled Mounting Holes at Corners 

• Indexed for Fast, Accurate Layouts 

•■ Grid Board. Has .lOOx 100 centers for DIP ICs 
and (leaders, 750 indexed contact points, labeled on 

both sides. 2Vjx3W 276-158 1 .95 

SI Dual IC Board. Accepts 8 to 20-pin DIP ICs and 
provides 4 contact points for each IC pin. 1Vtx3yk" 

276-158 1.49 

K Component Board. 100 pads with four contact 
points each, 'fexfe" centers for general use. 3Vo3W 
overall. 276-160 1.95 



Hand-Held Digital 
Logic Probe 

For All Logic 
Families, 5 to 1SVDC 



Displays logic levels, 
pulses and transients 
with bright LED indica- 
tors. Min. pulse width: 
300 ns. 36" power 
leads with coded clips. 
22-300 26.95 




Sensitive 13-Range, LCD- 
Readout Digital Multimeter 




LED Bar-Graph 
Display 



Ideal tor Power and 
Level Metering! 



!79 



Bright red 10-step display in a 20 -pin 
DIP. Use with driver chips, below. 

276-081 3.79 

LM3914. Ten adjustable analog 
steps, bar or dot display modes. 18- 
pin DIP. 276-1707 4.99 

LM3915. As above, but with 3 dB log 
steps. 276-1708 4.99 



■ 10-Megohm Input 
' .25"-Hlgh Display 




Deluxe Case 





Check the features! Automatic polarity and zero 
adjust, plus over-range and low-battery indicators. 
RANGES. AC Volts: 0—200, 500, DC Volts: 0—2, 
20, 200, 1000. DC Current: 0—2, 20, 200 mA, 
Resistance: — 2k, 20k, 200k, 2000k ohms. Size: 
3Vi9x2'/8x'Vi6" With leads, instructions. Requires 9V 

battery or AC adapter. 22-197 59.95 

Vinyl Case. 22-154 5,95 

AC Adapter. U.L. listed, 273-1431 4.95 



y\J>uper-Bright 

Xenon 

Flashtube 

099 

With Data 

For projects, replacements. 

272-1145 2.99 

Trigger Coll for above. 
272-1146 1.39 




Sound-Maker 
IC With Data 




^ 



A wide variety of sounds 
with a minimum number of 
external parts. 28-pin DIP. 
276-1766 6.99 



Loud Miniature 
Piezo Buzzzzer 



099 

With 
Leads 



Low Current Drain! 

Idea! for battery-powered 
alarms. 4.8 kHz output. 1.5- 
20VDC. 273-060 2.99 



Infrared 
Optocoupler 

199 

I Each 






TTL 
Compatible 

T1L-111.5 ms switch time 

(typ.) 276-132 1,99 

TIL-119. Trans, ratio 300% 
min. 276-133 1.99 



IC Socket 
Breadboard 

Save 
30% 

299 
Reg. 



4.49 



I 



Accepts ICs (up to 22 pin) for 
quick circuit development. 
276-176 Sale 2.99 



16KDynamicRAM 




Save 
*4 



13.95 



195 



9V Rectangular 
Batt ery H older 

NEW! 
"59* 



0-37V Voltage 
Regulators 

099 




4116. Our popular 100% 
prime hobby RAM. Under 2S0 
ns access time. 1 ms refresh. 
276-2505 Sale 9.95 




\ 



Metal clips keep 9V tran- 
sistor battery in place! 
Requires #6 machine 
screw. 270-326 59* 



TC-S20 
Case 



Up to 1 ,5A with heatsink. 
LM31T. Pos 27S-177B .3.99 
LM337. Neg. 276-1779 3.99 



Micromini 
Red LEDs 

Save 26% 

1.19 \ Pkg.of4 



TLR-121. Hi brightness, yet 

only Vta'/rex'/i." 

276-032 Sale, Phg. of 4.SSC 



Package of 3 
DC Motors 




For I V-8-6VDC. No-load 
RPM: 3500. Great for 
models! 273-208 ..3/1.49 



Microwave Leakage Detector 

Play It Safe! Now You Can Spot Potentially 

Dangerous Leakage from Any Microwave Oven. 

Requires No Batteries or AC Power, 

NOT A H /1 95 

CERTIFICATION 
INSTRUMENT 

Microwave leakage can cause 
serious health problems. Protect 
yourself and your family with this 
easy to use monitor. With com- 
plete instructions. 1V!sx1 7 Ax4VS!," 
22-2001 14.95 




Stereo Reverb Project-Board^ 

Adds Echo, Reverb and Phase- 
Shift Effects to Hi-Fi and 
Musical instrument Amplifiers 

Q95 



Uses SAD- 10 24 dual analog delay 
IC. Package Includes pre-d rilled, 
labeled board, parts list and com- 
plete instructions. PARTS EXTRA— 
all available at Radio Shack. For 
120VAC. 277-132 9.95 




SHOWN BUILT WITH 
RECOMMENDED PARTS 



Prices may vary at individual stores and dealers 
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Radio JhaeH 

A DIVISION OF TANDV CORPORATION > FORT WORTH, TEXAS 76102 
OVER 7500 LOCATIONS IN 40 COUNTRIES 



> 

30 



10 
CO 
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CABLE TV 
CONVERTERS 



GOOD STUFF! 



|t :Jr^l— jwi 7\ MftSEMMT. ^p ^B* „ fi 



HOT NEW IMPORT! H EMOTE CONTROL 
30 CHANNEL CABLE TV CONVERTER* 



OQ95 



ETCOMKII WIRELESS - 

THE ULTIMATE CABLE TV CONVERTER! 





189 

NATES PROBLEI 
ABLE TV 

ill 17? wiiyio.p.M.m™ •■ i>„ Vtrv-«» L 

^P^k. ^^W nor, FiwWrt „dn»Mpra L 3 DQ\] | 

V V jw Di in cjnif otof/ara I yep 

PfettTVAHO. *— 



VIOCOR 2000 CONVERTER ELIMINATES PROBLEMS 
WHEN TAPING FROM CABLE TV 



UXOR 



UNUSUAL FACTORY SURPLUS 
Ml O BAND - SUPER-BAND CABLE TV TUNER 



95 



Net, 4&VA&IZ 



I mvAJi— oifcd.ia ii pi rt t i wcidwhih | 

FACTORY SURPLUS UHF TUNERS 

A 95 

MINIATURE FM WIRELESS MICROPHONE 

r.95 



■nwrilil i»tY bin Mr"]. ttW» TV 



19 

NERS 




■«- JF 374.H 




ETCO GENERAL PURPOSE TUBE TESTER 




IN KIT FORh-< Qw 



* 4Q95 



DUMPING! N0RELCO ENDLESS LOOP CASSETTES' 

A 95 - ^^ 

IN STOCK- THE MURA 
CORDLESS TELEPHONE SYSTEM! 

^g H144 

s - VHP NOl 332VA724. 

9 



SALE OF OUAHT2 BATTERY 
OPERATED CLOCK MOVEMENTS! 



95 



20 AMP REGULATED 12VOC POWER SUPPLY 



#3i 




,,1.13 5 ..U 
idvkI f ji iif njirJ 
owiih iMfm 'SS&l*! 



[nafAlflt-.* ■tow* W .my— wn ang — , / 1. 



RUSH -iv >i- ETCQ ELECTRONICS 

□BOER TQOAV TO NORTH COUNTRY 5HOPPJNG CENTER 

PLATTsaURGH.N.Y. 12»1 

Cnf Lh wlih v^rr. p<*4.f Vim * «*»(■-.«-«, OK ISwrj. noC O □ i Udin 
ha U*S I- Himrtl.ni lE*e„i rrru.n4*d) M.V Siat, mUintt hM T'- ijJii 1m. 
D'dir A EcDMrE \xitnnn\ tTif>|«d Oui ■tliphpiia «r«Li i 1 J*"t ii*»*p clot*.. 
C#H I lil? Jit I ,.'IH 
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ADVERTISING INDEX 

RADIO-ELECTRONICS does not assume 
any responsibility for errors that may 
appear in the index below. 

Free Information Number Page 

6 AMC Sales , 1 14 

32 Active Electronics.. 107 

— Advance Dectronics .14-15, 44,88,93,96 

9 A dN an eed Computer Produ cts . . . 1 24 - 1 2 5 

33 Atbia Electronics 99 

41 All Electronics ]26 

11 American Antenna Back Cover 

15,16,17,18 Ancrona 109,111,113,115 

54 B&K Precision 2 

— Bagnalt Electronics 106 

— KarelBarta 106 

59 Bearcat , 33 

64 Beckman 103 

— Bullet Electronics 112 

20 Byte 24 

— ("II, Cleveland Institute 

of Engineering 18-21 

52 CFR, Associates 118 

22 Carpenter Mfg. Co. ,.., S4 

25 Chaney Electronics 122 

— Command Productions 105 

27 Communications Electronics 97 

42 Concord Electronics 114 

— Cook's Institute 122 

4 Cooper Group Cover 2 

— Dsge 106 

2 Dtamondback, ..,,,. 114 

10 Digi-Key 1 10 

63 Discvvasber 27 

29 Eico 94 

— Electronic Technology Today Inc.... 102 
49 Enterprise Development 98 

30 Eico 106, 128 

43 nuke 7 

34,35 Fordham 26,32 

3 Formula International 120-121 

— GTE, Sylvani* 46 

36 Global Specialties Corp. 78 

— Global TV Electronics 105 

44 Godbout Electronics 122 

— Grantham College of Engineering 22 

55 Hal-Tronix [06 

56,57,40 Heath 23,101, Cover 3 

31 Hitachi 87 

— Information Unlimited.....,..,. 128 

7 International Components 92 

45 International Electronics Unlimited. 1 19 



46 

8 

28 

53 

61 

23 

19 



37 

60 
58 
14 

5 

47 

26 

38 

51 

13 

12 

21 

39 

24 

48 

62 



JDR, Microdetices, Inc 122 

Jameco Electronics 116-117 

MCM Audio 1 12 

MTI , 94 

Magnavox .,,. 45 

Meshna Inc 113 

McGraw-Hill 28-31 

Micro Ace 123 

Micro Management Systems 122 

NR1, Schools 8-11 

NTS, National Technical Schools. 38-41 



Netronics Research & Development 
Ltd , 89 



Non-Linear 25 

Optoelectronics Inc 91 

Ora Electronics 85 

Osbome/McGraw/Hill 83 

Paia Electronics 86 

Panavise Products Inc 84 

Paccom 22 

Poly-Paks 1 18 

RCA 1, 36-37, 81, 95 

Radio Shack 1 27 

Ramsey Eleclronics 108 

Sabtronics .,.,„.,.......... 17 

Hv¥. Sams 42 

Sinclair Research Ltd 13 

Solid State Sales 126 

Spacecoast... ...... 105 

AW, Sperry 43 

Surplus Center 122 

Ungar .,.,.,...... 5 

Wersi 86 

Zenith Radio Corp 34-35 



AMAZING ELECTRONIC PROJECTS and PRODUCTS; 

Lasers Super Powered, Burning Culling. Rifle, Pistol. 
Pocket. See in Dark— Shotgun Directional Mike— 
Unscramblers— Giant Tesla— 5tunwand— TV Disrupt- 
er — Energy Producing, Surveillance, Detection. Elec- 
trifying, Ultrasonic, OB, Auto and Mech. Devices. Hun- 
dreds More— All New Plus INFO UNLTD PARTS SER- 
VICE Catalog $1. Information Unlimited, Dept. HB Box 
716 Amhonl. N.H. 03031. 



Do more 

than ever before- 

spend less than 

you planned 




. htasil*" H8B 






Heath makes the All-In-One Computer more versatile 



Many satisfied customers know 
Heath takes the risk out of buying a 
balanced computer system. With the 
Heathkit All-in -One Computer, you 
get 16K Random Access Memory 
(expandable to 48K), keyboard, video 
terminal and floppy disk system - 
together in one self-contained, com- 
pact unit - for up to hundreds of 
dollars less than comparable systems. 

Heath now makes the All -In-One 
Computer more versatile than ever! 
The new Heathkit H77 Floppy Disk 
System gives the All -In -One even 
more data storage and recall capac- 
ity. Combined, the All- In -One and 
H77 Floppy Disk give you up to 300K 



bytes of on-line data storage - 
enough to hold entire files. You can 
mount operating system and pro- 
gram disks at the same time, to make 
computing even faster. 

You can run programs written in 
MICROSOFT™ BASIC™ and As- 
sembly Languages, and all current 
software written for the popular 
Heathkit H8 Computer. 

Heath User's Group (HUG) will share 
with you a library of over 500 pro- 
grams to make your computer serve 
you in ways you never imagined. 

There's no better way to learn about 
computer systems —and save money 
- than by building one yourself. 

Heathkit 



SEND FOR FREE CATALOG VISIT YOUR HEATHKIT STORE 



Concise, easy-to-follow Heathkit 
assembly manuals show you the 
way, from start to finish. And a na- 
tionwide network of service centers 
protects your computer investment. 

Join the Heathkit computer family 
today— and pocket the savings! 

For complete details on Heathkit 
computer systems, as well as nearly 
400 other electronic kits for your 
home, work or pleasure, send today 
for your free, value -packed Heathkit 
catalog. Or pick up your copy at the 
nearest Heathkit Electronic Center. 



Wnte toi HEATH COMPANY. 
DEPARTMENT 020-764, 
BENTON HARBOR Ml 49022 




In the U.S. cud Canada, visit youi 
noaiby Hoathkit Electronic Center where 
Heathvi t produ ct& a re also displ nywi, 
Hold and serviced. See the white pages ol 
your phone boot . In the U.S.. Heathkit 
Electronic Centers are units at 
Veritechnolccy Electronics Corporation. 



CP-184 
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IF YOU OWN A RADIO, THIS MICROPHONE 
WILL LET YOU TRANSMIT FURTHER AND 
CLEARER OR WE'LL GIVE m 






Guaranteed to 
out perform any mic 
on any -*****• 



A speech processor microcircuii, de- 
signed by us, that eliminates splatter, 
boosts power and recharges its own bat- 
tery. A patented American invention made 
in an American town. 




*«b 




CHECK OUT THE EXCLUSIVE FEATURES! 




CLIPS 

ANYWHERE 

• PROCESSES 
SPEECH WITH 
COMPUTER CIRCUIT 

• SOUNDSENSITIVE2 
INCHESOR2FEET 

■ NOISE CANCELLING 

• TWO MICS WITH 
ONE SWITCH 

• FRESH CHARGE WrTH 
NO BATTERIES 




YOUR DOUBLE GUARANTEE 

If GUARANTEE I: 

Vx? The K40 Speech Processor is guaranteed to 
wi outperform any microphone it replaces or re- 
i/jj turn it for a complete and full refund within 7 

days from (he K40 Dealer that installed and 

tuned it. 




GUARANTEE II: 

a Unconditionally guaranteed for 12 months. 

I Guaranteed against cracking, chipping, or 
rusting. Guaranteed against mechanical fail- 
ure. Guaranteed against electrical failure. No 
exclusions. No gimmicks. For a full 12 
monlhs. 

mmmmm 

Suggested 
Retail 



AMERICAN ANTENNA 

ELGIN. ILLINOIS 60120 

COPYRIGHT AMERICAN ANTENNA 




American K 40 Dealers throughout the U.S. & Canada . 
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